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A veling & Pe ~ i; : yY See J B ys a; Ray ENGINEERS, IRLAM, MANCHESTER. 
ROCHESTER. MILLWALL, LONDON, E 1216 | FEED WATER HEATERS, 
PASSENGER AND CAR GO STEAMERS. GENERAL CONSTRUCTIONAL ENGINEERS. CALORIFIERS, EVAPORATORS, Shad 8 


G team & (rude Oi 
R4 Rollers, &e, on 


SHALLOW DRAFT VESSELS. 


Boilers, Tanks, & Mooring Buoys 
Srizis, Perron Tanks, Ain RECEIVERS, STEEL 
CHIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 


6 Hoppers, SPECIAL WorK, REPAIRS OF ALL KINDS. 





a. CQ Me!ord, T,t4., 


CULVER STREET WORKS, COLCHESTER. 
Ox ADMIRALTY AND W4B OFFiceE Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See advertisement page 19. 


PATENT ber BOILERS. 
TOMATIC FEED REGULATORS. 


And sam Machinery as supplied to the 
F 7 Aamienity. a1 


Dredsize Ppilanxt 


OF ALL DESCRIPTIONS. 
FLOATING ORANES. COAL BUNKERING 
VESSELS. 


HAARLEM, 

Werf Conrad, rt OLLAND. 

Agents; MARINE WORKS, . Fretars Hover, 

99-41, New Broap Sr., LONDON. B.C. 2. 
ee half-page ‘Advert, last week and next week. 


(BRANES. All Types. 


@BORGE RUSSELL &.0O., LTD 
Motherwell. 1867 


STEEL TANKS, PIPKS, GASHOLDERS, &c. 
hos. Pigg gott & Co., Limited, 
BIR 


MINGHAM. 
See Advertisement last week, page 19, 


or FLEW & Kis 


S ATENT 


ERS 
Sole Makers; SPENCER BONECOURT, rene 
Parliament “Mansions, Victoria St., London, 8. , 


Mank Locomotives. 
Specification and Workmanship equal to 
Main Line Locomotives. 
BR. & W. HAWTHORN, LESLIE & CO. Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 1864 
D & W. MacLellan, Ltd., 
* CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
WAY IRONWORK, BRIDGES, ROOFING, &c. 
And Offices: 129, Trongate, Glasgow. Od 8547 


tered Offices: Olutha —— 10, Princes St., 
Westminster, $.W.1. 


rett’s Patent J ifter ¢‘o. 

Br | genes L C 

Hammers, Presses, Furnaces, 
COVENTRY. 610 


[avincible (J.auge (J lasses. 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works, 
Manchester, 


-CLASS 
De! lta"Brand grainkehine ALLOYS. 


Flare aa ost Wo Ss 


Bare wicn, LONDON,8. E. 10(& at Birmingham) 


Pialler, Horse , Sons & Cassell. 


TALISTS 
in the 
SALE AND VALUATION 
0 
PLANT AND MACHINERY 


an 
ENGINEERING WORKS, 
ll, BILLITER SQUARB, 8&.C.3. 
——— 


Irop and Steel 


ubes and Fittings. 


tLiceusees in Great Britain for the manufacture 
“Arico” Rust and Corrosion Resisting — 


Scottish Tube Co., Ltd. 


OFFIcE ; 34, Robertson Street, Glasgow. 
Advertisement, pages 38 and 38, Oct. fo. 
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(Campbells & Hyter, L 4 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 





" Vosprer « Co. Lm, 


PoRTSMOUTH, 
SHIP & LAUNCH BUILDERS, 04 3551 
ENGINEERS & BOILER MAKE RS. 


THE Guascow ROLLING Srock AND PLANT Works. 


urst, Nelson & Co., Ltd., 


BuildersofRAILWAYCARRIAGES, WAGONS 
ELECTRIC CARS, and EVERY OTHER DESCRIPTION 


7 | OF RAILWAY ard TRAMWAY ROLLING STOCK, 


Makers of WHEELS and AXLES, RaILway PLANT, 

Foreines, SmMirH Work, Iron & Brasg CastTINGs, 

PRESSED STEEL WORK OF ALL KINDS. 043382 

~~, Office and Chief Works: Motherwell. London 
Office: 32, pooaees inte Bolen: 8, Bishopegate, E. 0. 3. 





IL FUEL phe a 
stems 


Sys 
Pressure, Arr, STEAM 
For Boilers of ali types. 
KERMODES LIMITED, 
365, The Temple, Dale — 
ee 
Naval Outfits ity, 
also for stehant Ships, for 
Factories, Locomotives, and 
Industrial Process Furnaces 


of all kinds, 
Supplied to the British and 
other Governments. 





Telephone No.: Central 2832, 
Telegrams; “ ‘ Warmth,” 4078 
ew Wire Ropes, 
Half price. 
LONDON ELECTRIC FIRM, 
Croydon. 2430 





‘earing of all Descriptions. 


GEAR WHEELS up to 10f 
FLY ROPE and SPOR 
up to 28 ft. diameter. 





. diameter. 
JRIVING WHEELS 


BRICK and CLAYWORLING MACHINERY 
of all kinds. 
ENGINES :—" Uniflow,” “Corliss,” or Drop 


Valve. 
CLAYTON, oar IW & CO., Lrp., 
Blackbur”. 1249 





R Pickering ‘& Co., Ltd. 


(Established 1864.) 
BUILDERS of RAILWAY CARRIAGES 
MAKERS of WHEELS and AXLES 


Chief Offices and Works : 
WISHAW, SCOTLAND. 

London Office : Od 

10, IpDESLEIGH House, WESTMINSTER, 8.W.1, 





ON ADMIRALTY LIST 


ohn Kirkaldy, Ltd., 


London Office: 101, LkApENHALL ST,, E.C.3. 


J 


Works; Burnnt near Ex. 
Makers of 

Eva ting and Distillin Plants. 

Refrigerating and Ice-making Machinery, 

Feed Water Heaters. 

Eva tors. 

Fres) see gm Distillers, 


Combined Circulating and Air Pumps. 
Auxiliary Surface Condensers, 
&e., &. 2327 





osser and Russell, Lid., 
MEcHANICAL ENGINEERS, 
QUEEN'S WHARF, HAMMERSMITH, W. 
e SPECIAL’ MACHINE WORK 
descri mn. 
ULP. SHOP. 
up to 10 ft. diameter, 
Hammersmith 31, 967. 


of 


: WELL 
LATHE WO: 
"Phone: 9211 





IRON & STEEL 


iis AND Fittings 


AND 


Steel PT isites: 
Srewarrs AND Lia. 


GLASGOW - BIRMINGHAM + LONDON, 
See Advertisement, page 83. 1872 


Peter Brotherhood L*- 


PETERBOROUGH, 


STEAM Let gs AND TURBINES, 
GAS AND OIL ENGINES. 
AIR COMPRESSORS. 
REFRIGERATING PLANT. 


See Advertisement, page 49, Oct. 10. 





1415 





MACHINE CUT 
ears. 
Spurs, Bevels, 


Spiral, Worm and 
‘orm Wheels. 





1645 





HIGHFIELD GEAR CUTTING CO. 
( rr. EB.) 
Huddersfield, 
[the Glasgow Railway 
Engineering Company, 
GOVAN, GLASGUW. Lrp., 
London Office—12, Victoria _— S.W. 


MANUFACTURERS 0 
RAILWAY CARRIAGH, WAGON. & TRAMWAY 
WHEELS. & AXLES, 
CARRIAGK & WAGON IRONWORK, also 
CAST-STEEL-AXLE BOXES. 1948 


RAILWAY AND TRAMWAY ROLLING STOCK, 


H™ Nelson & (Co. L 4: 


Tue Guasaow Rotiine Stock aNpD PLant Works, 


MOTHERWELL. Od 3383 

400) HP. Horizontal Cross 

Coupled Drop Valve Steam Engine, 

Cylinder 22 Paty diameter by 36 in. stroke, £0 lbs. w.p. 

250 HP. Horizontal Cross Compound Drop Valve 
Steam Engine, by Marshall: 

140 HP. Garrett Super Hester Steam Engine and 


Boiler with accessories. 
7 i Cylinder 








13 "(ON HP. Lo by 27 in. stro} 













Horizontal Steam Engine, 
Loco type Boiler, by Marshall, new 1915, 







‘nbes, new 
nos, 
°« & 
wines. 
. G2 
Y orkshire Engi ne Co., ‘Ltd., 
Meadow Hall —_ Sheffield, 


Railway, Colliery, nT i General Engineers, 
to UNDERTAKE th the AIANCFACTORE 








of NEW SPECIALITIX 
suited to their plant and tools. 
entertained. 
Address confidential enquiries to the 
M.I.Mech.E., 
a Engines Inspected, Tested and 
ed upon. er 25 rs’ ex 
Meryiond 1136 & 1737. Wire: “ Rapidising, London.” 
—Great Eastern Road, Stratford, E.15. 1794 
etallogra 
The ‘Davon” Pat. gy. ‘uper - Microscope. 


No financing of patents. Only serious business 
SECRETARY, 
Kk. J. Davis, 
ence. Tel.: 
aboratory Equipment for 
“Capable of remarkable work”—Dr. meee. 


¢ Ph org) of os in erg er 
cost. Po” 
ae 8 a ne from :— 

F. Daveonn . Portland St., London, W.1, 














CONDENSERS, AIR HEATERS, 
Merrill’s Patent er — ERS for Pump 
SYPHONIA STEAM TRAPS, REDUCING VALVES. 


High-class GUNMRTAL STEAM FITTINGS. 
ATER SOFTENING and FILTBRING. 5723 


YARROW * nD. 





CO. (1922), 
GLASGOW, 


LAND AND MARINE 


YARROW BOILERS. 


Matthew pw & Co 1 Pi 


2212 
LEvExForD Works, Dumbarton. 
See Full Page Advt., page 44, Oct. 10, 


Forgings. 
W alter omers, Limited, 
HALESOWEN. 1116 
['aylor & (Shallen 


Tesses 
For Production of SHEET METAL WORK, 
COINAGE, CARTRIDGES AND GUNPOWDER. 
Foundry, Works and Showrooms; BIRMINGHAM. 
See Advert., page 79, Oct. 10. 8195 


()verhead Electric ‘T'wo-ton 


Ens (New) FOR SALRE, Herbert 
e operated, packed as just delivered, 











Morris, 





230 feet wit one bend, approximate height 28 feet, 
With or without 3 phase Motorg 220 volts. 
Magnificent gett. Willsell at 25 percent. sacrifice, 
—Apply, C. L. STIFF & CO., LTD., Slag Breakers, 
East ines near Wakefield. _F 672 2 
ailway 
G witches and 
rossings. 
T. SUMMERSON & SONS, LIMITED, 
DARLINGTON, 2006 





Your Repairs or any 
SPECIAL MACHINERY, try 


Fe 
THOMAS HUNT & SO NS, 
Albion Ironworks, 


rab Road West, Battersea, §.W.11. 


Est. , 1854, 


ROPELLERS ~ 


AND PROPULSION PROBLEMS. 
Special designs only. 
“ Circulation Theory.” 


Akimoff Propeller Company, 


PHILADELPHIA, U. 8. A. 2349 


“Telegrams: *Bpa,” Tondo. 
Telephone : 7424 Central. 


E. P. Alexander & Son: 


CHARTERFD PATENT AGEN'rs, 
306, High Holborn, London, W.O.1. 


. 585 
TRADE MARKS. 





PATENTS. DESIG: 
etter il iheinee 
For Paraffin and Crude O: 


Sizes 13 B. Wieck cones: 


Petters Limited, Yeovil. 


Sizes 26 to 600 BHP. 


[ ickers-Petters, Ltd., Ipswich 


See advertisement alternate wee 


Geel Screwed and Socketed 


FOR IMMEDIATE DuLivery. 
6 in, 30, eet. 





: ,000 f 
8 in. . ‘ 9,360 4, 
10 in, - - 18,000 ,, 
12 in, . : 14,000 |, 
7108.5 WARD I TD 
FIELD, 


London Works biivertowa, 8.16. 
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’ 


ASSOCIATION, 

For the prevention of Steam Boiler Explosions and 
for the attainment of Economy in the Application 
ef Steam. 9, Mounr Street, MaNnCHESTER. 

Chief ifngineer: CO. RK. STROMEYER, M.I1.0.E. 

Founded 1854 by Sir WiLLIaM FalRBalran. 

Certificates of Safety issued under the Factoryand 
Workshops Act, 1901. Compensation for 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction. 


(Correspondence Courses for 
Inst Civil Engrs., Inst.Mech.E., London Univ 
Matric.. Inter, B.S:.), Inst.M. & Cy.E., and ALL 
NGINEERING EXAMINATIONS _ personally 
conducted by Mr TREVUR W. PHILLIPS, B.Sc. 
(Honours) Eng. London, Assoc.M.Inst.C.B,, Char- 
tered Civil Engineer M.R.S.I., F.R.S.A., ete. Also 
Day Tuition in Office. Excellent results at all 
Bxams., comprising hundreds of successful Students, 
Courses may commence at any time, and all 
Students receive individual tuition. - For full 

riiculars apply to 8/11, Trarrorp CHAMBERS, 58, 
ourn Jo w street, LIVERPUOL. 


. ‘ 
[ppgineering Salesmanship 
4 and SALBS MANAGEMENT —Write for 
brochure describing our special Course of Training 
for poste of unlimited scope in this lucrative field.— 
DIRBCT:/R, Institute of Engineering Salesman 
ship, 243, Oxford Road, Manchester 2431 


B2gineering Drawing.— 
Special Postal Course in Engineering Drafting. 
Barol now. Fee Three Guineas for the complete 
course. Also day tuition in Office by qualified 
teacher, 


ire Manchester Steam Users 











Hastablished in 1895.—PERCY PITMAN, 
M.1,.Mech.K., 25, Victoria Street, London, 8.W.1. 
2297 
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TENDEBS. 


CORPORATION OF CROYDON, ELKCTRIUITY 
DEPARTMENT. 





[renders are Invited for the 
following PLANT and EQUIPMENT at the 
Power Station — 
(a) Railway Siding (400 feet double track), 
(B) Weighbridge, Wagon Tipler and _ Coal- 
conveyig Plant. 
The site may be inspected and detalls obtained 


from 
THE ENGINEER & MANAGER, 
7S gee Pactory Lane, Croydun. G 108 


THNDERS FOR THR CONSTRUCTION OF 
HOPPER BARGKS. 





The Poole Harbour Commissioners are prepared 
to consider 


. . 
[['enders for Construction of 
TWO DUMB HOPPER BAKGES, of about 
380 tons capacity, to be built of steel. 
Tenderers to submit their own specification and 
to state date o: delivery an: price at Poole, 
Ten-iers and fu'l speciti ation to be forwarded to 
the undersigued not later than Tuesday the 


28th inst. 
R. M. MANSER, 
Clerk to the Harbour Commissioners, 
Poole, Dorset. G 110 


WICK HARBOUR. 
WEIGHBRIVDGE FOR SALE. 


[ihe Steel Weighbridge, by 

H. i Sons (which weighs up to Five 
Tons), on the North Pier of the Harbour, and is 
being replaced bya larger machine, is FUR SALE 
by Private Bargain, Full particulars may be 
obtained from the subscriber, with whom offers, 
marked ‘‘ Offer fur Weighbridge,” must be lodged 
not later thau 31st inst. 

W. E. WOOKEY, 
Harbour Engineer. 


G 52 





Wick, 
Ist October, 1924. 


BENGAL-NAGPOUR RAILWAY COMPANY 
LIMITED, 





The Directors are prepared to receive 
' ['enders. for :— 


4,43 TONS STEBL, FLAT-BOTTOM RAILS, 
9 lus. PER YAKD, 

Specification and Form of Tencer can be obtained 
at the Company's ‘/ffices, 132, Gresham House, 
— Street, H.C 2, on or after 10vch October, 

924. 


A fee of Twenty Snillings will be charged for the 
specification, which is NUT returnable. 

Teuders must be submitted not later than NOON 
on Saturday, 8th Uctober, 1924, 

The Directors do not bind themselve: to accept 
the lowest or any lender, an: reserve to themselves 
the right of reducing or dividing the order. 

By order of the Board, 
Rk. C, VOLK ERS, 
Secretary G 105 


BPSOM URBAN DISTRICT COUNCIL. 
WATERWORKS. 
NEW BORING, 


The Epsom Urban District Council are prepared 
to receive 


[renders for the Sinking of a 


BURLING, with Liming Tubes 30 inches in 
diameter, at the Waterworks, Kast Street. Epsom. 

Contractors, who must be on the King's Koll, 
desirous of tendering may obtain copies of the 
Specitivation, General Conditions, aud Form of 
Tender from the Office of Mr. W. Vaux Granam, 
M.Inst.C.K , 5, Queen Anne's Gate, Westmins' er, 
8.W.1, on payment of the sum of Two Guineas, 
which will ce returned on receipt of a dona fide 
Te der. 

Teuders, endorsed “‘ Tender for New Boring,” must 
be sealedand ad-iressed to the Ulerk of the Ceuncil, 
37, Chureh St eet, Epsom, sv as to reavh him not 
later than first past an Monday, Octobe: 27th, 1924, 

The Council do not bind themselves ta accept the 
lowest or any Tender. 

E. G. WILSON, 


Ulerk, 
Ch erk 


me oh Street, 


G@ 108 





BOLTON UNION. 


Fr Sale, Manlove, Alliott 

STEAM DISINFEUTOR, complete with 
Vertical Boiler fitted with Injector. Theapparatus 
has been in daily use until June last being under 
insurance for 60 lbs, pressure, 

The cayacity of the chamber of the Disinfector is 
about 50 ft. 

The apparatus may be seen at the Fishpool 
Institution, Farnworth, Near Bolton. 

Offers to be sent to the undersigned not later than 


the 28th instant. 
H. I. COOPER, 
Clerk to the Guardians. 
28, Mawdsley Street, Bolton. 
13th October, 1924, G 153 


SIAM STATE RAILWAYS. 
NOTICE, 


‘Tenders are Invited for the 


SUPPLY of 260 PAIRS of CARRIAGE and 
WAGON BUFFERS WITH SIDE CHAINS. 

Sprcifications and Drawings mxy be obtained 
against payment of £1 from Messrs. C. P. 
SAND ERG, 40,Grosvenor Gardens, London, S W.1. 

Sealed Tenders, with the inscrip ion ** Tender for 
the Sup ly of Carriage and Wagon Buffers with 
Site Chains, B.H. 2467" must be forwarded to the 
undersigned, at whose office in Bangkok, Siam, they 
will be received up to 14 o’clock on the lth 
January, 1925, at which place and hour the Tenders 
will be pablic'y opened and read. 

Right is reserved to reject any or all Tenders, 
and to accept ary Tender which in the opinion of 
the under-igned is to the best interest of the Siam 
State Railways. 

Department of State Railways, 
BANGK: 


: 128 
(SGD.) ACTING COMMISSIONER GENERAL. 





EPSOM URBAN DIS(RICT COUNCIL. 
WATERWORKS. 
ADDITIONAL PUMPING PLANT. 


The Epsom Urban District Council are prepared 
to receive 


[renders for the Provision, 

EREOTION, and SETTING TO WORK of a 
COMPLETE PUMPING PLANT of British Manu- 
facture, consisting of a Centrifugal Borehole Fump 
and a High Lift Pump actuated by an I: ternal 
Combustion Hugine, with all the necessary 
accessories and spare parts. 

Contractors, who must be on the King’s Roll, 
desirous of tendering may obtain a copy of the 
Specification, General Conditions, and Form of 
Tender from the office of Mr. W. Vaux GRAHAM, 
M.Inst.C.B,, 5, Queen Anne's Gate, Westminster. 
S W.1, on payment of Five Pounds which will be 
returned on receipt of a bona fide Tender. 

Tenders endorsed ‘‘ Tender for Additional Pump- 
ing Plant,” must be sealed and ad:iressed to the 
Clerk of the Council, 37, Chur-h Street, Kpsom, so 
as to reach him not later than first post on Monday, 
November 24th, 1924. 

The Council o not bind themselves to accept the 
lowest or any Tender. 

E. G, WILSON, 
clerk, 

31, Church Street, 


psom. G 152 





THE MUNCIPALITY OF SINGAPORE. 
TENUVERS FOR STEEL PIPES, VaLVKS, &c, 


ealed Tenders, Addressed to 
Mes-sre. C. C. Linpsay & Peirce, 180, Hope 

Street, Glasgow (Agents to the Municipality of 
Singapore) endorsed “Singapore Municipality — 
Tender for Steel Pipes, Valves, ete,” will be 
received until Five p.m. on Friday, the 31st October, 
1924, for the SUPPLY and DELIVERY at 
Singapore of about SIX MILES of WKLDED 
STEEL PIPE, 33 inches internal diameter; about 
SIX MILES of WELDED STEEL PIPE 36 
inches internal diameter; about sIX MILES of 
WELDED STEKL PIPE 39 inches internal dia- 
meter. together with= certain CAST IRN 
PIPES, VALVHS, and SPECIALS. Though Lap- 
Welded Steel Pipes are specified, Tenderers are 
at liberty to offer other makes of steel pipes, but 
riveted pipes will not be accepted, and whatever 
make of pipe may be offered must be of British 
Material and manufacture. Forms of Tender 
and Specification may be obtained on and after 
the 10th October, 124, from Sin ALEX. Binxir Son 
ano Deacon, 30, Buckingham Gate, Westminster, 
S W.1, or from the Agents to the Municipality, on 
receipt by either of them of a cheque tothe value 
of £5, made out to' he Agents, Messrs OC. C. Linpsay 
AND Perrck, which «mount will be returned on 
receipt of a bona fide Tender. Drawings may be 
seen at the offices of Messrs. Sir ALEX, BINNIE SON 
and Deacon. The lowest or any Tender will not 
necessarily be accepted nor will any expenses in 
connection with Tendering be defrayed. No 
Tenders will be considered except from actual 
manufacturers, capable ef supplying th 
the rate of 90 of each size 
with a propor 


rere meneame merit 


APPOINTMENTS OPEN. 


| Civil Engineer Required 
by the GOVERNMENT of NIGERIA 


for service as an Assistant Engineer in the 


PUBLIC WORKS DEPARTMENT, for two tours. 


of not tess than!!2 months’ nor more than 18 months’ 
service with possible extension, Salary £720, 
rising to £920a year by annual increments of £40, 
Free quarters and passages and liberal leave on 
full salary. Candidates, — 30-85, must be fully 
qualified Civil Engineers, holding A.M.I.C.E_ or 
equivalent professional qualifications, and have had 
considrrable experience ipreteeathy in charge) on 
large Engineering or Municipal Works. Preference 
given to candidates with experience on Water- 
works construction.—Apply at once by letter, 
stating age, yard and ger to THE 
CROWN ENTS FOR THE COLONIKS, 
4, Millbank, London, S.W.1, quoting reference 
M/13154. G 129 


'itwo Research Assistants 

(Senior and Junior) WANTED to carry outa 
Research upon blast furnace reactions at the 
Imperial College of Science and Technology, 
London, under the direction of Professor W. A, 
BONE, F K.S., on behalf of the National Federation 
of Ironand Steel Manufacturers. A good knowledge 
of Physical Chemistry and Gas Analysis and 
manipulation essential. Salaries from £240 to £360 
peraunum according to qualifcations.—A pplications, 
with recent testimonials, should reach the 
DIKECTOR OF THE FEDERATION, Caxton 
Honse, Tothill Street, S.W.1, on or _ before 


Monday, October 27th next. Gis 
A pplications are Invited 

for the Vacant POST of TECH- 

NICAL ASSISTANT at the Admiralty 

Research Lahoratory, Teddington. Candidates 
must be natural-born British subjects and preference 
will be given to ex-service men. The qualitications 
required are a sound theoretical knowledge of 
electrical engineering and some experience in 
experimental or research work. he salary 
attaching to the post is £140 10s. to £190 od annum 
plus Civil Service bonus. The present value of £140 
equals £225 7s. per annum.—Applications should be 
made to the SUPEKINTENDENT, Admiralty 
Research Laboratory, Teddington, not Jater than 
the 20th October, | 924. Gi151 


ssistants (‘I‘wo) Re- 


ey ‘ QUIRED by the GOVERNMENT of 
CEYLON for service iu the Architectural 
Office of the PUBLIC WORKS DEPARTMENT for 
a period of three years with possible permanency. 

alary £500, rising to £560 a year by annual 
increments of £30 and thence (if appointment is 
made permanent) to £#60 a year, payable locally in 
rupees at the Government rate of exchange of 15 
rupees to the £, Free passages. Candidates, 
preferably unmarried, aged 26 - 30, must have 
passed the examination for Associate Membership of 
the K.1.B.A , or for the Membership of the Society 
of Architects, and have had special experienced in the 
actual design and construction of reinforced concrete 
buildings, and of steel frame buildings.—Apply at 
once by letter, stating age, qualifications and 
experience, to THRE CROWN AGENIS FOR THE 
COLONIES, 4, Millbank Westmiuster, 5.W.1, 
quoting M/12045. G 120 











ection Engineers Re- 

QUIRED for the CON-TRUCTION 

rsa BRANCH of the FEDERATED MALAY 
STAThKS RAILWAYS for four years’ s rvice with 
possible permauency. Salary $100 a monthrisingto 
$475 a month by annual increments of $25, a month 
plus a temporary non-pensionable allowance of 10% 
which 18 liable to cancellation or revision, plus a com 
muted Fiel:i Allowauce of $50a month. The exchange 
value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but ite purchasing power 
in Malaya is at present considerably jess than that of 
2s. 4d. inthe United Kingdom. Free passage pro- 
vided, On expiration ot agreement a bonus of six 
months’ salary may be allowed provided the work and 
conduct of the person engaged has been in every 
way satisfactory. Candidates, age, 40 to 38 and 
unmi:rried, must be fully qualified Railway Engi- 
neers who have received good training and experi- 
ence on recognised Europesn, American or Ovlonial 
Railways. Members or Associate Members of the 
Institution of Civil Engineers, preferred.—Apply, 
at once, by letter, stating age, whether married or 
single, and particulars of qualifications and _experi- 
ence, to THE CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Westminster, §.W.1, 
quoting at top of application M/12797. @ 149 





JODHPUR BIKANER RAILWAY. 


JUNIOR LOCOMOTIVE OFFICER. 


Messrs. RENDEL, PALMER & TRITTON, Con- 
sulting Engineers to the above Railway, are prepared 
to receive 


ications (by Letter only) 
uly qualified candidates for APPOINT- 

above VACANCY. 
icants must te Public School men, about 25 
rs of age and unmarried, and must have a good 
technical education at some recognised Engineering 
College, and have passed the Associate Membership 
Examination of the Institution of Civil Engi- 
neers, or the Associate Membership Examination 
o' the Institution of Mechanical Kngineers, and 
have served either a pupilage or apprenticeship in 
1 tive Shops in the United Kingdom, together 








SOUTH AFRICA. 
UNIVERSITY OF CAPE TOWN. 


A Lecturer in Mechanical 
Engineering is REQUIRED fora period of 
twelve months, commencing March Ist, 19z5. 

Candidates must be qualitied to take first three 
years classes in Machine Drawing and Design, and 
lectures on Theory of Machines 

Teaching and Drawing Office experience essential. 
Payment 2400. 

Applivations, stating age, qualifications and 
experience, together with copies of not more than 
three recent testimonials must he sent to 

PRUF, SILLICK, 
Royal College of Science, 
ndon, S.W. 7, 
so as to reach him not later than Friday, 
November 7th, 1931. G 150 


with 8 me diawing office experience. Prefereuce 
will be given to ene who has also had experience/iu 
the running department, and/or of traffic working. 

SALARY:—Rs. 525 per Calender month to 
commence, rising according to the scale laid down 
by Government of India Rules (approximately 
Rs. 50 per month annually). Salary commences 
on day of embarkation for India. : 

TexMs :—A three years’ agreement in the first 
instance, first-class free passage to India, and by 
rail to Jodhpur. The selected candidate will be 
required to passa strict medical examination before 
final appointment. 

Letters of application, giving the candidate’s age, 
details of general aid technical education, trainin 
and subsequent career (in chronological order), wit 
dates, accompanied by CUPIES ONLY of testi- 
monials, Army Certificates, etc., should be addre-«sed 
to Messrs. RENDEL, PALMER & TRITTON, 
Speen. Dept., 12-14, Dertmouth Street, 
. eatminster, §.W.1, not later than 27th Oct ~ 


a 





GLOUCESTER COUNTY COUNCIL, 
TRUNK ROAD RECONSTRUCTION soppy 


he Services of a few Tem 
RARY ENGINEERING §$ASSIg 
salary £6 per week, also two Temporary 
Assistants, salary £3 per week, are required for 
above, for a period of about 18 months. the 
Apeccents for the post of Temporary Engin 
Assistants must be trained Civil Encineers git 
road construction experience, particular!y in resp 
of asphalt surfaces. Preference will be given ; 
ex-service men who served overseas in tie a 
Applications to be sent in not later than Monday 
the 27th instant, and to be made on forms which 
can be obtained from the 
COUNTY SURVEYOR, 
Sbire Hall. Gloucester, Gig 


. a ent . es 

A S8istant Engineer Wanted 

for erection and maintenance of plant ; 

good draughtsman and able to handle correspondencs 

preference to one havirg knowledye of Bteel 

ae senweying, oy plant and furnace 
work, ve fu rticulars, experienc 

salary asked. . sh 4 — 

Address, G 157, Offices of ENGINEFRING, 


}i\stimator, with Wide Experi- 

ence in ship repairing, WANTKD fq 
Liverpool District, — Address, G 122, Offices of 
ENGINEFRING. 











ee 


W orks Manager or Superin. 


tendent for Electrical Switch and Control 
Gear Factory; of sound qualification, experience of 
modern production methods, tools, processes and 
with executive and organising ability, Used to 
accurate mass production of small parts. Good all. 
round electrical knowledge an advantage,—Write 
fullest details, salary, etc., BOX iv2y, Szus 
Advertising Offices, Fleet Street, H,C.4. 


}ixpetienced Sales _Repre. 
SENTATIVE REQUIRED by leading frm 
in Lift Trade. Sound Engineering and Commercia| 
se essential.—Addrees, in first inttance, giv 
ing full details of qualifications, experience, age, 
and salary, G 37, Offices of ENGINEERING. 


Fyectric Crane Expert for 


Estimates and Technical Correspondence, 
Age 30/40. 
confidence. 
ENGINEERING. 


"pthe Royal Air Force 


REQUIRES ENGINE DRIVER 

FITTERS, POWER STATION ENGI- 

NEKRS and WIRELESS OPERATORS. Age 
limits :—18 to 30. Pay from 26s. 3d. to 488 6d. per 
week, on enlistment, and al] found. Allowssniite 
wife and childreri to men 26 and over.—Write, 
sarive "St, or call :— INSPECTOR OF RECRUIT. 
ING, R.A.F., 4, Henrietta street, Covent Garden, 
W.C.2., Fs 








Give full particulars and salary in 
Address, @4I138, Offices’ of 








Wanted, an Engineer to take 
up 


a junior — in a Manufacturing 
Concern in Scotljand. ust have passed his B.Sc— 
Address, giving age and full particulars, G13, 
Offices of ENGINEERING. 


Wanted for India, Sales 
ENGINEER with knowledge of modern 
boiler house plants, with workshop and drawing 
office training, and with experience in superheater, 
mechanical draught, mechanical stokers. Position 
would suit Boiler Insurance Cos’. Inspector.— 
Address, giving particulars of,experience, references 
and salary required, G 127, Offices of ENGINEEBING 








‘I‘ool Hardener Required to 

take charge of Tool Hardening Plant in 
Engineering Works. Must have had firsi 
experience and be used to all classes of steel.— 
Address, G 141, Offices of ENGINEERING. 





n Experienced  Railwa 
CARRIAGE and WAGON DRAUGHTS 
accustomed to preparation of designs for tendering 
purposes for home and export. Expert checker and 
able to take charge of con:racts. A JUNIOR Kail 
way Carriage and Wagon Draughtsman is als 
required, a treated with _ strict 
confidence,—Address, G 107, Uffices of ENGINEERING. 


D thoroughly experienced in design of Electric 
and Steam Winders and Haulages. Permanency 
for suitable man.—Address, stating age and wages, 
ete., G 154, Offices of ENGINEERING. 


raughtsman Wanted, 
thoroughly experienced in the design of 

bridge and other structural steelwork, preferably 
having experience in both Shop and Railway 
Engineer's Office work. : 
Applications, stating age, salary required, full 
particulars of traming and experience, and when at 
liberty, to be addressed to the JUINT CHIEF 
ENGLNEKRS, Great Western Railway, Fedde 
Station, W.2. 100 





raughtsman Required 





———— 


P2ughtsman Required 
forthe: TANGANYIKA GOVERN. 
MENT RAILWAY for a tour of 20t0% 
mouths’ service with possible extension. 7 
£300 rising to £400 a year by annual incrementsol 
£15, payable in the Tanganyika Territory in 
currency, plus a temporary local allowauce of 20; 
authorised up to the 3lst December, 1924, when lt 
will be subject to review. Outfit allowance of 
on first appointment. Free quarters and pas 
and liberal leave on full salary. Candidates, pre 
ably unmarried, aged 23 to 40, should have 
general experience as a Uraughtsman ona y 
or in Railway Contractors’ shops especially @ 
carriage and wagon work.—. Apply at once by letter 
stating age, whether marri 

a, 


or single, and 
culars of experience to the CROWN A 
quoting clearly at head of application M/1316¢6. qu 





parti 
FOR THE CULUNIES, 4, Millbank, Londo, 8. 








endering 
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RELATIVITY. 


Durine the recent visit of the British Associa- 
tion in Canada, Professor A. 8. Eddington, F.R.S., 
who, after Einstein, is probably the ablest exponent 
of the theory of relativity, undertook the difficult 
task of explaining the elements of the theory to 
popular audiences. The interest taken in the sub- 
ject was shown by the crowds, both in Toronto and 
in Victoria, B.C., who were attracted by the lectures 
which, if not breaking new ground, at least upheld 
the best traditions of the association by proving 
that the most difficult branches of science can be 
presented in a form which enables ordinary persons 
to keep in touch with scientific thought, provided 
that the lecturer, as in this case, has the necessary, 
but rare, qualifications for the purpose. 

To prepare his audiences for the revolutionary 
ideas which the theory of relativity involves, Pro- 
fessor Eddington commenced his lecture by calling 
their attention to the way in which science had 
repeatedly attacked the commonplace conception 
of things and substituted entirely different views. 
When the lecturer, like any other human being, 
stepped upon the platform to address them he appa- 
rently performed no extraordinary feat, yet from the 
scientific point of view there he was—a collection of 
molecules with relatively enormous spaces between 
them—kept in an average position by the bombard- 
ment of another set of molecules constituting another 
aggregate—the boards on which he stood. Further- 
more, he was hanging, head outwards, from a large 
sphere (the earth) rotating rapidly and also travel- 
ling through space with enormous velocity. That 
this was a reasonably correct picture of his condition 
while addressing them, no one doubted, yet how 
different it appeared from their every-day concep- 
tions. It was not arrived at by any process of 
directly disproving the ordinary view, but by dis- 
passionately reviewing all the evidence bearing on 
the case. Similarly, the astronomer was not con- 
cerned to prove that the ordinary traditional ideas 
were wrong, but to devise a way of looking at things 
which should take into account all facts which were 
demonstrably true. 

Professor Eddington introduced the real subject 
of his lecture by considering what he termed the 
“experimental fact ” that a moving rod shortened 
in the direction of its motion. The term may seem 
to some of our readers rather a strong one, but is 
justified by the result of the famous Michelson- 
Morley experiment which seems to leave room for 
no other conclusion. This experiment, which was 
first performed in 1887, was repeated in 1905 with 
the same results, and has again been verified more 
recently. A rod on the surface of the earth moving 
longitudinally with the earth’s speed of 19 miles 
per second would be shorter by one part in 200 
million than if it were at rest. Such shortening not 
only followed as a necessity from the Michelson 
Morley experiment, but could also be predicted on 
other grounds by the accepted laws of physics. The 
electrical forces of cohesion which retained the mole- 
cules of matter at their normal distances were modi- 
fied by motion, with the result that a moving rod 
was shorter than a stationary one. The contraction 
of a moving body might therefore be taken as defi- 
nitely established by the ordinary laws of physics 
which were accepted by everyone. 

We had next to consider the consequences of this 
fact, which were certainly remarkable. Sup- 
posing a planet to be moving through space at a 
speed of 160,000 miles per second. As the planet 
rotated on its axis a man would vary in height from 
3 ft. to 6 ft. while the planet made a quarter of a 
revolution, and a 100-mile journey would shorten 
to 50 miles in the same time. As the man’s foot- 
steps and measuring devices would lengthen and 
shorten exactly as the distance varied he would 
have no means of finding out by himself that any- 
thing was happening at all. We knew of no 
heavenly bodies moving with such a speed as that 
mentioned, but there was certainly a spiral nebula, 
travelling at 1,000 miles persecond. This speed was 
quite high enough to alter lengths sufficiently to 
affect engineering and scientific measurements 
according to their direction. How annoyed an 
observer on the nebula would be when he first 
discovered this, and how thankful we ought to be 





that the earth travelled along at a decent speed. 
But was our self-congratulation justified ? The 
nebular observer would say that it was we who were 
rushing through space at 1,000 miles per second 
and that our measurements were all wrong while 
his were right. In the nature of things neither 
party could possibly discover the errors which the 
other attributed to his observations. The dilemma 
was serious and far-reaching. Scientists on the 
earth and on the nebula respectively would agree 
about nothing. If we constructed a square it 
would look oblong to them and vice-versa. They 
would locate the stars in positions which we would 
not admit. In fact, each of us would be using a 
different “frame of space” and the one’s location of 
things would be like a distorted map to the other. 
The clocks, measuring rods, electric fields, &c., of 
each observer are all distorted from the point of 
view of the other but the “errors” of all the 
measurements of the same observer cancel out so 
that the wrong frame of space, if either can be 
called wrong, acts just as well for those who use 
it, as if it were right according to the notions of 
other people. 

As Professor Eddington pointed out, the absur- 
dities, if they could be so called, to which he had 
called attention, had nothing to do with Einstein 
or his theory. They arose from experiments and 
facts admitted by opponents as well as by advocates 
of the theory of relativity. The facts regarding 
the observer on‘the nebula had led to the conclusion 
that there must be two different frames of space, 
both of which would work equally well, and, of course 
there could be an indefinite number of other frames. 
What Einstein had said, was that none of these 
frames was more justifiable than any other. We 
mortals had assumed that there must be one unique 
“right” frame, without saying in what its right- 
ness consisted. We had selected the one in which 
we and our petty affairs occupied the central 
position. Einstein asked us to abandon our 
parochial outlook, to complete the revolution 
in thought begun by Copernicus and to regard 
the universe from an external position. Length, 
which like mass and time, we had been taught 
to regard as some absolute thing, was nothing 
of the kind. It was the result of an operation of 
measurement carried out by prescribed rules, but 
what thing was correlated to the result of the 
measurement we could not conceive. The differ- 
ence between absolute and relative quantities must 
be kept clearly in view. The tumber of people 
in the room was an absolute quantity, quite inde- 
pendent of the position or motion of the observer. 
The direction of a city was relative, to one man it 
might be east, and to another west. Length used 
to be considered absolute, but we now knew that a 
rod which had one length relative to measurements 
made on the earth, would have another length if 
considered in relation to the space-frame of Venus 
for example. Length, in fact, like direction, varied 
according to the position and motion of the observer. 

To drive this point home to his audience, Professor 
Eddington gave a humorous illustration. He 
supposed that two of his assistants had been asked 
to determine with great care the exact distance 
between two points on the platform. They could 
not get their results to agree, as one maintained that 
it was right to make the measurements according 
to the terrestrial space frame, while the other had 
adopted the view-point of Plaskett’s Star, as being 
the most massive, and therefore presumably the 
most important, body in the universe. After 
chiding them for not having both considered their 
instruments as partaking of the same motion 
through space as the platform, and thus securing 
consistent results, he asked them to go and measure 
the wave-length of the wireless radiations, by means 
of which his speech was being broadcasted. They 
returned saying that their results were in perfect 
agreement, both finding the length of the waves to 
be infinite. Asked how this could be, in view of 
the fact that the wave-length was advertised as 
about 300 metres, they replied that at great trouble 
and expense they had acted on the principle he had 
laid down and had seen their apparatus hurtling 
through space at the rate of 186,000 miles per 
second, so that it should keep up with the waves. 
The consequence had been that the measuring 





apparatus had contracted to infinitely small dimen- 
sions and had, therefore, produced the results 
mentioned. 

There was nothing in any way mysterious about 
the “fourth dimension.’ It was obvious to every- 
one that the world of solid permanent objects 
could be regarded as comprising “up and down” 
“right and left,” “‘ backward and forward,” in 
other words things existed in a three-fold order. It 
was equally obvious that the world of events was 
four-dimensioned, because the question of “‘ sooner 
or later” had also to be considered. The British 
Association meeting at Toronto, relative to the 
previous one at Liverpool was so many miles west, 
so many miles south, so many feet higher, and so 
many months later. Four dimensions were, there- 
fore required to fix a thing in the world of events. 
Nothing more than this was meant by a four- 
dimensioned world. ‘‘ Sooner and later” was quite 
a different relation from ‘“ up and down,” but this 
also was different in its way from “ right and left.” 
Why, it might be asked did the relativists, resurrect 
the ancient and simple truism about the fourfold 
order of events? In general, little attention had 
been paid to it because there was no need to associate 
the three-fold order of space with the one-fold 
order of time. But the possibility of this separation 
was due entirely to the fact that we lived on a planet 
with a particular kind of motion. In the nebula 
previously mentioned, the separation into a three- 
fold and a one-fold order was made in a different 
way. The possibility of different divisions would 
be evident from the fact that the words vertical 
and horizontal described different directions accord- 
ing, to whether the person using them were, for 
example, in Canada or England. An infinite choice 
of frames arose from the possibility of slicing the 
four-fold world in different ways, but to see the 
universe in its true simplicity we must not slice it, 
but regard it as a four-dimensioned whole. 

In our ordinary mode of thought we analysed 
the world into a succession of instantaneous states. 
We regarded instants as extending through all 
space, and the world as going on from instant to 
instant. Piling these instants on one another, we 
got an idea of the whole world of events. The 
enduring world appeared to us as if it were stratified 
into instants. The actual lines of structure did 
not necessarily follow any such scheme any more 
than the geological formation of the earth corres- 
ponded with the lines of longitude or latitude on a 
map. An observer of another star would use a 
different direction of stratification or a different 
division into instants as being more convenient 
according to his own motion, and he would be 
entirely at liberty to do so, since these artificial 
divisions, convenient as they were, did not in any 
way indicate the structure of the world outside us. 
They were merely our scaffolding for inspecting it 
and not part of the structure. 

The theory of relativity, Professor Eddington 
continued, revealed the simplicity of the world 
outside us, which was obscured because our mental 
eye was distracted by the irrelevant lines of partition 
we had drawn across it for our own convenience. 
But although the. world with the stratification 
removed was simpler it was more unfamiliar. A 
clear distinction had to be drawn between simplicity 
and familiarity. A pig, as stratified into rashers 
might be much more familiar to a biologist than 
in its natural state, but if he wished to discover 
how the animal functioned he would find the study 
of the complete pig much simpler and more con- 
ducive to results than a study of the rashers. 

The theory of relativity as so far outlined was 
promulgated by Einstein in 1905, and was called 
the special theory. The general theory, introducing 
space curvature and a new law of gravitation was 
reached by Einstein some ten years later. The 
idea could best be approached by considering our- 
selves as being in a lift falling freely down a shaft. 
Under such conditions we should have frames of 
space and time differing from those of the earth; 
and such physical knowledge as we could learn by 
experiments would be referred to the new frame. 
The frame was different from any yet considered 
because the motion was accelerating with respect 
to the earth. Suppose that, when standing in the 
descending lift, we dropped an apple. It would 
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remain suspended in the air showing no tendency to 
fall to the floor of the lift, so that so far as we were 
concerned gravitation would appear to have been 
abolished. Except for this important difference 
we should find all ordinary physical laws to be the 
same as on earth. We might then try another 
experiment, namely, that of dropping two apples 
simultaneously at opposite corners of the lift. 
As they both would be on convenient paths to the 
centre of the earth, we should see them slowly 
approaching each other although remaining at 
the same height above the floor of the lift as when 
we released them. Gravitation would have dis- 
appeared, and a new phenomenon, namely, that of a 
tendency of masses to drift horizontally instead 
of to fall vertically would have been observed. It 
would thus be evident that our old notion of 
gravitation as a definite pull, independent of frames 
of space and time, could not be maintained. Our 
picture of the phenomenon must depend upon 
whether we regarded it from a standpoint on the 
earth or in the lift, and there was no reason for 
holding that one position was more correct to take 
than the other. Whether we preferred to regard 
gravitation as some sort of pull, or whether we 
regarded it, as Einstein did, as a curvature of space- 
time, our description could never be more than 
that of a mental picture. Our imagination could 
not rise to the conception of the inscrutable pro- 
cesses of nature in their intrinsic essence. 

If the space-time of the falling observer is on an 
equality with that of the stationary observer, 
our ideas of gravitation must be reconstructed. 
Professor Eddington gave it as his own opinion 
that the standpoint of the man in the lift was the 
simple one, and by considering the lift-man on an 
equality with ourselves as an observer of phenomena, 
we were forced to construct a new picture of 
gravitation which would not arbitrarily condemn 
certain of our frames of space time as wrong, and 
accept others as right, with equal disregard of 
principles. It was more difficult to see why the 
picture had taken the form of non-Euclidean 
geometry, or, in other words, a curvature of space 
time. The idea might be approached by an 
analogy. The earth, to the earliest human 
observers appeared flat, and any view that it was 
curved would have been rejected as absurd and 
inconceivable. However, the fact of its curvature 
was forced upon the mind by the extension of 
knowledge, and no one now finds any difficulty in 
conceiving it as spherical. The conception of 
space-time as curved was a strange one, but it 
seemed best to fit the case. A curvature or pucker 
was just the picture we needed for gravitation. 
It did not exist at a point, no one could say a point 
was curved, but in the neighbourhood of a point. 
There was similarly no gravitation at a point. 
When the apples mentioned above had drifted to 
the centre of the lift they would stop. Gravitation 
was a property of the space surrounding a point, 
and was obvious to all observers whatever their 
frame of reference. 

The use of a geometrical term, such as curvature, 
for a mechanical force, such as gravitation was, 
arose in consequence of the unification of geometry 
of mechanics in consequence of the unity of space 
and time in a four-dimensional continuum. They 
could only be divided on artificial lines. The 
measurement of space was a matter of geometry, 
and that of time a matter of mechanics, but they 
could not be dissevered and treated separately. 
Geometry and mechanics could not be kept apart, 
hence we had to erect a wide subject which would 
contain both. This subject came under the head- 
ing of geometry because of the wider nomenclatures 
of this science. There was nothing revolutionary 
in one sense, in regarding the space time continuum 
as curved, or in other words as obeying the laws 
on non-Euclidean geometry. We had for 2,000 
years believed that space was Euclidean and were 
consequently attached to this view, but the idea of 
a continuum of space time as distinguished from 
space alone, did not occur to physicists until 15 years 
ago. Hence we had no tradition as to the geometry 
of the combination. If the space time continuum 
had not a Euclidean geometry, our arbitrary 
section of it called space could only be Euclidean 
by mere chance. In fact, if Einstein had hit upon 
the right line of geometry in his law of gravitation 





our space must be non-Euclidean. The curvature 
of the time element was, however, the more | 
important consideration. 

In concluding his lecture, which had held the 


earnest attention of a large audience from start | 


to finish, Professor Eddington remarked that the 


districts about twice the area of England and Wales 
with something over half their population. It, 
has no great mineral resources, but nearly two. 
thirds of its population are agricultural, producing 
chiefly wheat and cotton. It includes the remark. 
able district of Sind, which from being a great 


introduction to the subject, which was all that he| desert is being gradually converted by irrigation 
could attempt under the circumstances, was only | work into one of the most important cotton fields 


the beginning of a long series of developments 
which had made clear much that was puzzling and 
obscure in various regions of physics, and had 
given us a wonderfully unified conception of the 
forces at work in the world. Mathematicians 
had not introduced the new and curious way of 
looking at things simply because the ideas were 
amusing to contemplate, but because the view-point 
provided a line of thought which led to the unravell- 
ing of some of the mysteries of science. The 
theory of relativity had justified itself by enabling 
the prediction of things which could be and nae 
been verified by observation. 











INDIA AND BURMA AT THE BRITISH 
EMPIRE EXHIBITION. 
(Concluded from page 509.) 

Onty the most general account can be given 
of the contents of the individual courts. The | 
Cotton Court represents one of the greatest of | 
Indian industries, the export of raw cotton being 
nearly half the value of the total exports of raw | 





in the world. Production on the agricultural side 
is illustrated fairly, and some beautiful examples 
of artistic fabrics and wares are shown by 
private exhibitors. So far, however, as concerns 
the great textile industry of which Bombay is the 
Indian centre, the representation is quite inade- 
quate. The only considerable exhibit, indeed, is 
that of the Indian Woollen Mills, which show some 
of their fabrics. The United Provinces of Acra 
and Oudh, rather larger than Great Britain and 
carrying a rather larger population, are principally 
agricultural. The States of Benares and Rampur 
are exhibiting in this court, and in numberless 
ways the traditional aptitude of the population in 
Benares and elsewhere to give beautiful and elabo- 
rate forms to metal and other materials is fully 
illustrated. : 

The Punjab, rather larger than the Bombay 
Presidency and with rather more population, is at 
present mainly agricultural, owing its prosperity 
in large measure to the recent development of 
canal irrigation. Considerable attention is being 
given to the scientific study of agriculture, and 
among the exhibits models show some progress in 
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material and just under a fourth of that of ell 
total exports, and likely to be still larger as the | 
cotton-growing area is increased by irrigation, | 
and a larger proportion is used for producing 
a longer staple. About a third of the crop is 
made into yarn and cloth in Indian mills, and cotton 
manufactures now represent more than a fifth 
in value of the total manufactured exports and 
about 6 per cent. of the total export trade. 

The Madras Court, which includes the exhibits 
of the States of Cochin, Banganapalle and Sandur, 
is among the largest and most varied. Madras 
has about the same population as Great Britain, 
and is about half as large again. Some 70 per 
cent. of its population is engaged on agriculture, 
the chief, crop being rice, the others including 


cotton, sugar, ground nuts, tea, coffee, and the | 


various herbs and spices that enter into South 
Indian grocery. It has large industries in coir, 
cotton, silk, wool, jute and other fibres, and a rich 
selection of textiles made from them is exhibited. 
Tanning materials and tanned hides and goat skins 
also represent an important industry. Models of 
specimens illustrate a large number of practical 
native devices, such, for example, as the improvised 
bridge shown in Fig. 4 for crossing narrow streams, 
which is cheap, ready and serviceable. 

Bengal has rather less area than Great Britain 
and rather more population, most of whom are 
connected directly or indirectly with agriculture 
and produce, chiefly rice ; in addition to important 
productions of tea, tobacco, jute and similar 
fibres, lac and forest products. All these are 
fairly represented, and to some extent also are the 
manufacturing industries that are being actively 
conducted. 

The Bombay Presidency includes in its British 





the adoption of mechanical methods. Samples: 
and statistics illustrate the improvement in cotton 
and other produce. The State of Kapurthala is 
exhibiting in this Court. An interesting model 
by Messrs. Ransomes and Rapiers, Limited, shows 
the Mangla regulator and other works in connection 
with irrigation, which are further illustrated by 
maps and plans showing the development that has 
taken place and the growth of the irrigated districts. 
Bihar and Orissa, the area and population of which 
are roughly comparable with those of Great Britain, 
show mainly silks and other textiles, silver and gold 
ornaments, and filigree and a few other native arts 
of great beauty, but give no suggestion of the fact 
that in iron, steel and coal, and allied industries 
it is the great manufacturing district of India. 

Of the native States not exhibiting in the pro- 
vincial Courts separate exhibits are shown by 
Patiala, Baroda, Indore, Kashmir, Bikaner, Cutch, 
Jodhpur, Kathiawar, Tonk, Jaipur, Khairpur, 
Mysore and Travancore. All of them are rich with 
the products of the arts and crafts practised tra- 
ditionally in their territories, each possessing its in- 
dividual local characteristics. They show specimens 
of the agricultural products from which the sub- 
sistence of a large part of their inhabitants is derived. 

Baroda displays examples of its many artistic and 
other small industries, including pottery and its 
forest products, and considerable particulars are 
given of the provisions made for education and for 
the progress of co-operative societies. The Indore 
(Holkar) State shows only some of its agricultural 
products and specimens of its rich mineral deposits, 
but has no representation of its cotton mills or its 
glass, brush, tile and brick and thymol factories, 
nor of its iron and brass factories. The exhibit, 
however, is intended to attract British capital and 
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enterprise to protected industrial schemes that the 
Government has in view, particulars of which can 
be discussed with the officer in charge of the court, 
Mr. S. V. Kanungo. 

Kashmir is a mountainous country, at the foot 
of the Himalayas, nearly as large as Great Britain, 
and cut up into very numerous hills and valleys, 
with no railroad connecting it with India, and even 
the carriage roads are in need of the improvement 
they are receiving. It has naturally, however, an 
abundance of potential water power, and Srinagar, 
its capital, is already lit by electric light from a 
hydro-electric installation. Apart.from its fertile soil, 
and the varied products it bears, its many timbers, 
and the valuable drugs that grow in its forests, 
it is known to have considerable mineral deposits, 
specimens of some of which are exhibited. The 
exhibits in the Kashmir Court include examples of 
its resources. Though the exploration of the 
mineral deposits is only in an early stage it has 
already disglosed enormous quantities of useful 
minerals, some of them of great purity. 





finished textile products. Many industries are recog- 
nising that they need to adopt or extend the use of 
machinery, and the Mysore Government is advanc- 
ing large sums to encourage the extended use of 
machinery in agriculture and industry. Agricultural 
machines and tractors, steam, oil and gas engines, 
textile machinery for small factories, oil pressing and 
chemical plant, and hydro-electric plant are among 
the machinery that is likely to be required in the 
near future. The purpose, indeed, of the exhibit 
is said to be not only to stimulate export trade in 
raw materials and artistic wares, but also to build 
up connections with manufacturers of machinery 
and others who can assist in developing the economic 
resources of the State. 

Travancore, a little smaller than Wales, has rice 
for its largest crop, all of which it eats. Of export 
commercial crops, cocoanuts and tea are the most 
important ; with the former a large production of 
various oil seeds may be taken, as being possibly in 
need of better machinery than they have. Rubber, 
timber, forest products and coir, with ‘monazite, 
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The considerable resources of the State of Bikaner, 
though illustrated in the exhibit, are likely to be 
made far more available than they are with the 
completion of the Sutlej Valley irrigation scheme and 
the extension of the railway system. In Cutch, 
Jodhpur, Tonk and the Kathiawar States (the last 
including Navanagar, the present ruler of which is 
illustrious to Englishmen for personal reasons) no 
great industrial prospects are shown. Except 
possibly for the marble of Jodhpur, the products 
are mainly pastoral and agricultural or those of 
cottage industries. Jaipur and Khairpur similarly 
show examples of their numerous traditional arts. 

The exhibits of the two southern states, Mysore 
and Travancore, show a much higher industrial 
development than most. Apart from its well- 
known gold mines, Mysore possesses good iron 
deposits, from which, with its abundant timber, it 
makes charcoal iron, specimens of which are shown, 
together with the products of the destructive dis- 
tillation by which the charcoal is made. The 
Mysore Iron Works and the Mysore Government 
show specimens of these, and the Workington Iron 
Company show the Mysore manganese ores they 
use, together with samples of manganese steel made 
from them. The Director of Geology shows specimens 
of chromite and other ores and minerals, for which 
the development of markets and industries is being 
Sought. The important silk, cotton and wool indus- 
tries show not only raw material, but a variety of 








garnet sand and a variety of textiles are the chief 
other commercial exhibits. 

Taking generally the whole of the exhibits in the 
Indian Pavilion, it will be seen that at the present 
time they represent India as interested mainly in 
produce and raw materials, with a gorgeous back- 
ground of hand-made products, which result from 
the wide-spread traditional crafts of the country. 
India is the largest customer of the United Kingdom, 
as the United Kingdom is of India, and up to now 
Indian purchases from the United Kingdom have 
been steadily increasing. It should be realised, 
however, that for some time past there has been a 
strong desire pervading India, not, indeed, felt in all 
circles, but apparently found in all parts of the 
country, that India should be independent of 
foreign manufactures. The considerable iron and 
steel works, the large and increasing number of 
mills, and many other enterprises, for the most part 
not represented fully in the pavilion, show that 
effect is being given to the desire for increased 
Indian manufacture, and a question of considerable 
moment for British trade is how far this movement 
is likely to go, and to what extent it will affect the 
trade of this country with India. 

The desire for increased Indian manufactures is 
accentuated by more influences than one. In some 
quarters, extremist politicians support it as a step 


the convictions of those who are associated with 
this section, no important body even among poli- 
ticians would be willing to “‘ cut the painter,” sup- 
posing they were offered the opportunity. Another 
sentiment, felt perhaps much more widely and 
found in some Dominions as well, is that a great 
nation loses dignity if it does not conduct the skilled 
operations of manufacture for itself, and depends 
for them on other nations; that, as is sometimes 
said, India has emerged from the state in which she 
should be only a hewer of wood and drawer of water 
for other countries. It may be questioned whether, 
in the long run, the sentiment will be found to stand 
examination. The large majority of individuals 
engaged in modern manufacture have the chance of 
showing not more but less skill than is required 
in the cottage arts and crafts of India, and less 
knowledge and judgment than is required in much 
agricultural, pastoral and mining work. The life 
of town dwellers, aggregated in factories, does not 
do more for a nation’s stock, and for national or 
individual well-being, than country life ; nor in the 
great struggle of man with nature is that population 
the least useful and honourable or placed to the 
worst advantage which extracts the resources of the 
earth, harnesses to its service the powers of the sun 
and the elements, and holds the world in fee for the 
indispensable products of its labours. The probable 
outcome in Indian opinion and practice may per- 
haps be gauged best by the policy of the co-opera- 
tive societies, already so powerful a body, and 
increasipg at the astonishing rate already recorded. 
The pufpose of these institutions is so to use their 
resources as to yield the greatest return for the 
money spent in buying the appliances, and the energy 
absorbed in using them. The co-operative societies 
buy and will continue to buy what will best serve 
their purpose, from whatever source it comes ; and 
to obtain and keep their trade it is necessary to 
offer them what will work best in the conditions in 
which it will be used, and costs no more than is 
charged by other suppliers, whether in India or 
elsewhere. There seems to be no question that 
at least for a time the practice of manufacturing will 
extend in India, and tend to reduce the amount of 
Indian imports. To what length this reduction will 
go, and to what extent it will be offset by the 
natural growth of Indian demands will depend 
largely on the degree in which manufacturers fit 
their designs to Indian needs, and are able to supply 
at competitive prices. What seems to be certain 
in the meantime is that in the immediate future 
India will be a large market for the sale of productive 
machinery of various kinds, and that many parts 
of the country, particularly some of the native 
States, are anxious to co-operate with British 
enterprise and capital in developing many of its 
valuable resources. 

Three exhibits, which have special technical in- 
terest, may be described. Messrs. Henry Simon, 
Limited, show in operation a Paddy eliminator, an 
elevation of which is given in Fig. 5 and a plan 
in Fig. 6. The purpose of the machine is to 
separate the husk from the paddy or unshelled 
grain as completely as possible in substitution for 
the crude native method of separating by hand. 
It will be seen that the grain is fed into the 
machine through a feed-box at the back. The 
body of the machine A is carried on trunnions B 
mounted on a strong timber frame C, and can be 
set and held by clamps at‘ an inclination to the 
horizontal of anything up to 10 deg. The frame 
itself rests on rockers D, which have teeth cast on 
their feet to mesh with racks E on the steel under- 
frame F, An eccentric G gives the machine a 
reciprocating motion, which the rockers and racks 
make purely horizontal, the shock being absorbed 
by four helical springs H fixed on the underframe, 
and heavy flywheels J on the driving shaft assuring 
asmooth running. The grain therefore is subjected 
to the effect of gravity through the inclination of 
the body to the horizontal, and at the same time to 
the horizontal- reciprocation. imparted by the 
eccentric. A division plate and gates fitted to 
the feed-box prevent the stock from stratifying 
before it reaches the body of the machine. It is 
thus delivered in a uniform mixture into a number 
of compartments on the topmost of three similar 
floors, the flow being regulated by a slide controlled 





towards weakening the British connection; but 
there seems no doubt that, however honest may be 
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separately set slides over the holes in the feed-box. 
Under the influence of the machine’s motion the 
grain stratifies in the compartments to an extent 
determined by the relative densities and sizes of 
the grains (the smaller and denser, which are the 
shelled rice, tending to sink to the bottom), and 
to some extent also by their relative coefficients or 
friction. The zig-zag sides of the compartment 
cause relative motion between the top and bottom 
layers of the stratified mixture, the grain piling up 
against the plates a-a and b-0, with the lighter 
grains—the unshelled rice—at top. The grain passes 
through the feed holes P to the next floor, where the 
process is repeated, and similarly to the third floor, 
outlets being provided at suitable points. The 
separation is found to be satisfactory when the 
machine has a stroke of 7} in. and is run at 105-110 
revolutions per minute, the exact inclination of the 
floors being set at something between 4 deg. and 
5 deg., according to the percentage of paddy in the 
feed. 

Messrs. Douglas and Grant, Limited, show a 
model of the complete machinery of a rice mill, and 
Fig. 7 is a view of the machinery from which the 
model was made, The paddy under treatment 
passes over a reciprocating shaker, on which it is 
cleaned, and thence through an elevator into a 
hopper which feeds the huller, consisting of a 
fixed upper disc and revolving bottom disc, each 
covered with a composition of emery, cement and 
salt, and spaced according to the length of grain to 
be hulled. About 80 per cent. of the paddy @ freed 
from its husk in this huller, and the mixture of husk 
and paddy is elevated and discharged on to a shaker, 
where any small “ brokens ”’ are sifted out, and the 
feed spread evenly across the breadth of a blowing 
fan over which it is next led, the husk being there 
blown away and the mixture of rice and paddy 
delivered to a further elevator. The small broken 
from the shaker is bagged off direct, and the husk 
either used for boiler firing or ground up for cattle 
food. The mixture of rice and paddy is discharged 
on to a compartment separator, the paddy being 
taken by a screw conveyor back to the elevator to 
be re-treated as before. 

The rice passes into another elevator, and thence 
either into a bin if it is to be used without further 
treatment, or it is fed into a pearling cone. This 
appliance consists of a cast-iron tapered cone 
mounted on a vertical spindle and covered with 
emery composition, revolving inside a case covered 
with fine wire cloth and provided with rubber 
brakes. The rice, passing through the space between 
the cone and the case under the control of the 
brakes, is milled, the meal so formed passing through 
the wire cloth into an outer cage, from which it is 
discharged, and the rice passes into an elevator 
for discharge into a bin and thence to another cone 
where the milling process is repeated and finished. 
The rice, which now contains a certain amount of 
breakage and dust, passes on to a shaker and 
aspirator, the shaker extracting the broken and 
grading it, and the aspirator doing the final clean- 
ing. For high quality rice a polishing cone is also 
provided, the conical part being covered with sheep 
skin. This type of mill represents what is used 
in the numerous small mills in outlying districts, 
and even at the lerge milling centres it is used in 
considerable numbers by the Burmese and Chinese. 
It does not, however, represent the design of the 
large mills, of capacity up to 1,000 tons in twelve 
hours, that Messrs. Douglas and Grant have supplied 
in the East. 

At the rear of the Burma Pavilion a plant has been 
erected for treating Burma oil shale and: similar 
material on the Crozier system, designed by Mr. 
R. H. Crozier, of Finsbury Court. This is a single 
unit using a retort 5 ft. long by 15 in. deep by 15 ft. 
high, which in larger scale production might be 
simply repeated. A view of it is seen in Fig. 8. 
In operation, the shale is fed through the hopper 
at the top of the retort, while the furnace gases 
(the furnace is in the side of the unit ndt shown in the 
view) pass successively through flues running round 
and through the retorts, being assisted by a fan pro- 
ducing about 1 in. vacuum. The internal flues are 
arranged in five tiers, each controlled separately, 
so that the temperatures can be regulated as desired. 
In practice the temperature in the bottom flue 
round the retort is about 600 deg. C., corresponding 
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to 450 to 500 degrees in the centre of the shale round 
the inside flue. The temperature in the top of the 
external flue is only about 100 deg. C. 

As against arrangements in which the heat from 
the furnace gases has to penetrate through the whole 
mass of the shale, this construction of flues, leading 





the gases not only outside the retort but through 
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flues within the mass of the shale itself, has the 
advantage both of heating the shale far more 
rapidly and thus increasing the capacity of the 
plant in proportion, and of producing much smaller 
differences of temperature in neighbouring parts of 
the shale mass. Each tier, moreover, has separate 
offtakes just over the internal flue, so that the 





Oct. 17, 1924.] 


ENGINEERING. 


539 








products are drawn off almost immediately they are 
formed, and cracking is reduced to a minimum. 
Each offtake leads to a separate line of condensers, 
and, by counter current cascading arrangements, the 
light fractions first condensed are all concentrated 
at one end of the system and the heaviest fractions 
at the other end, with intermediate grades also 
collected separately, so reducing the work to be done 
in final refining. It will be observed that, provided 
the proportions of the width of the retort and the 
internal and external flues are so calculated that the 
shale is heated with the necessary speed and uniform- 
ity, the size of the unit retort may be increased as 
desired, or the output of the plant may be raised 
by merely multiplying units. After the opefation 
has been started it is continued by the combustion 
of a portion of the gas produced in the shale. Shales 
both from Burma and Tasmania have been treated 
in the Wembley plant with results that are stated 
to have been highly satisfactory, a circumstance 
that is the more interesting because the Tasmanian 
shale is of a quite different type from that of Burma. 
It is claimed that through the greater heat efficiency 
and throughput assured by this system the capital 
cost of a unit for a given production is only about a 
fifth of that of the ordinary type. 

Visitors from the East have remarked that no- 
where in the Exhibition is the atmosphere of the 
exhibiting State reproduced more faithfully than 
in the Burma Pavilion. In the combination of 
design, material and workmanship the structures 
of which it is composed are the most characteristic 
and probably the most beautiful of the Exhibition 
buildings. Burma itself is a country about twice 
the size of Great Britain, with semi-independent 
native States nearly half as large, and a population 
of about 13,000,000. More than half the country, 
some 150,000 square miles, is forest land, and nearly 
three-fourths of the population are supported by 
agriculture. The chief product of Burma is rice, 
with oil next in importance. It has rich deposits 
of minerals, including coal and oil shale and some 
variety of gems, and it has also a considerable 
cultivation of rubber. All these resources are well 
represented in the Pavilion, and, in addition, the 
artistic products of cottage industries—wood and 
ivory carving, mother-of-pearl, lacquer, silver and 
inlaid work, embroidery, and silk. 

In the description of the India Pavilion an account 
has been given of the Burma timbers, and the 
Burma Pavilion has further examples on a large 
scale of their varieties and many applications. In 
addition to the exhibit of the Burma Forest Depart- 
ment through their agents, Messrs. W. W. Howard 
Bros. and Co., the Bombay-Burma Trading Cor- 
poration, Messrs. MacGregor and Co., Messrs. 
Foucar and Co., Messrs. Steel Bros. and Co., and 
the Lower Burma Timbers, Limited, show teak and 
other Burma timbers, and Messrs. Hockly and 
Manning show paper and pulp from bamboo. A 
considerable number of stands exhibit agricultural 
produce, tobacco and cigars, and the Bur-Chin 
Syndicate and Mr. Ponting have notable exhibits of 
jade in the many tones that this beautiful mineral 
affects. The Burma Oil Company has a large 
exhibit of its products. The Burma Corporation 
shows minerals and metals and the Coalfields of 
Burma, Limited, coal and coke, the Burma Ruby 
Mines precious stones, and the Geological Survey 
of India a number of specimens and maps. 





CANADA AND THE BRITISH 
ASSOCIATION. 
(Concluded from page 507.) 

Tux next stop after Saskatoon was at Edmonton, 
the capital of the Province of Alberta and the seat 
of the provincial University. In addition to the 
more formal receptions and entertainments at the 
Parliament buildings and at the University, the 
citizens, with that hospitality which marked all 
Canadian cities, had arranged to drive the visitors 
to any places or objects of interest which they might 
Wish to see, individually or collectively. Among 
the engineering structures visited, perhaps the most 
notable was the fine high-level bridge, 2,250 ft. long, 
carrying the Canadian Pacific Railway over the 
valley of the North Saskatchewan River, at a 
height of 152 ft. above the water level. The river 





itself at this point is about 600 ft. wide. The bridge 
is of the two-deck type, with railway and street- 
car tracks on the upper deck and a roadway with 
concrete sidewalks immediately below. The steel 
superstructure is carried on lofty concrete piers, 
The city power plant and waterworks, situated 
on the river-bank practically in the centre of the 
city, were visited by some of the party, who were 
personally shown round by the superintendent, 
Mr. W. J. Cunningham. Of the comparatively few 
steam-power stations in Canada that at Edmonton 
is almost, if not quite, the largest, its electrical 
output amounting to something like 30,000,000 
kw.-hours annually. The neighbourhood of Edmon- 
ton is extremely rich in lignite coal, a number of 
mines being within the city limits, and this, although 
containing about 25 per cent. of moisture, is burnt 
successfully on mechanical stokers without previous 
ing. The waterworks pumping and filtration 
plant, which is also under Mr. Cunningham’s manage- 
ment, is particularly interesting to British engineers 
on account of the extraordinary turbidity of the 
raw water during several months of the year, the 
suspended solids being enormously greater at times 
than anything met with in this country. The 
extreme muddiness is due to the river running in 
flood by reason of the melting of the winter snows 
in the mountains. A normal flood increases the 
height of the water by about 20 ft., and floods of 
40 ft. have been recorded. The raw water is first 
treated with alum in sedimentation basins and then 
passed through mechanical filters, and as a further 
precaution it is chlorinated. A scheme is now 
being considered for bringing water to the city from 
Pigeon Lake, about 80 miles away, but, in view of 
the bacteriological purity of the river water and 
the ease and certainty with which water supplies 
can now be safeguarded the expense would not 
seem to be justified, particularly as the lake water 
would also need chlorination in order to be safe. 
The rigour of the climate in Western Canada 
and the nature of the great prairie rivers like the 
North and South Saskatchewan, the Belly River 
and others, raise many interesting problems in 
connection with water-supply. For about six 
months of each year these rivers are covered with 
2 ft. or more of ice, and during the summer months 
they are unconscionably dirty. Ordinary distribu- 
tion mains have to be laid about 8 ft. deep to be 
safely below the first line, and the silt in suspension 
in the summer water can cause great difficulties 
with intakes, pumps, &c., not to mention filtering 
plant. The coldness of the water in the winter is 
excellent for condensing purposes, and at Edmonton 
the condensing water from the power plant is taken 
from and returned to the sedimentation basin during 
the winter months. This raises the temperature of 
the water, on an average, by 20 deg. F., and thus 
enables the filter plant to be operated all the winter 
without freezing. It probably also does much to 
save frozen house services throughout the city. 
Edmonton is one of the fortunate cities with 
a natural gas supply. The gas field is quite distinct 
from the famous one south of the Province supply- 
ing Lethbridge and Calgary. Edmonton gets its gas 
from a field at Viking, 70 miles from the City, 
located in 1913 by the enterprise of some of the 
public-spirited citizens. The first wells put down 
struck gas at about 2,300 ft., and the pressure in 
the well rose to about 600 lb. per square inch when 
shut off. It is piped to Edmonton at a pressure of 
200 Ib. per square inch, and reduced, of course, 
for the distribution system. The gas is practically 
pure Methane (CH,), with a calorific value of about 
1,000 B.Th.U. per cubic foot. It is retailed at 
45 cents per 1,000 cub. ft., or about 2}d. per therm. 
It is not, of course, used for lighting, but for cooking 
and heating. Even in Medicine Hat, electric light 
is universal, the gas, which is sold at only a few 
cents per thousand feet, being used to fire steam 
boilers at the Power Plant. At Calgary, in the 
steam power plant which serves as a standby to 
the hydro-electric plant, several boilers are arranged 
for gas firing. The cleanliness and convenience 
of this method of firing and the absence of all coal 
dust and ashes make a great change in the aspect 
of a boiler-house. 
The wealth of Canada in timber was well brought 
home to the party by the thousands of miles of 





forest passed through, in Quebec, Ontario and 
British Columbia, but no one could help deploring 
the terrible waste caused by forest fires: The dead 
trees and the blackened stumps everywhere looked 
sad enough even seen through the summer foliage 
of the undergrowth, but only those who know the 
appearance of burnt forest when the snow is on 
the ground fully realise what sense of desolation 
a landscape can convey. It is said, with what 
truth we do not know, that more timber is burnt 
annually in Canada than is cut. The Government 
however, are fully alive to the situation, and, 
in addition to posting up earnest appeals to all 
campers, trappers and others to see that their 
fires are properly put out, they maintain an 
army of 3,000 fire-fighters to preserve the forests. 
There are numbers of hydroplanes on the Ontario 
lakes, and fire rangers are in telephonic communica- 
tion with them. On the sight of any suspicious 
smoke, a hydroplane is notified and told to investi- 
gate. The observer reports by wireless or otherwise, 
and if necessary fire fighters are carried to the 
spot by other aeroplanes, together with pumps, 
axes, chemical extinguishers, &c. 

As is well known the largest timber in Canada is 
to be found on the Pacific Coast, and the magnificent 
trees in Stanley Park, a bit of primeval forest in 
Vancouver, were specially striking. Thousands of 
giant cedars and Douglas firs, many of them 
hundreds of feet high and without a branch until 
near the top, showed how timber could grow under 
suitable conditions. Some of the party visited 
the Fraser lumber mills at New Westminster and 
saw how the largest logs were converted into sawn 
lumber. The way the logs were hauled out of the 
water by an inclined conveyor, pushed from it to 
a travelling platform and squared by successive 
passes by a bandsaw which had teeth on both 
sides and so cut on each traverse, was a revelation 
in the speed of handling heavy stuff. The whole 
of the power was derived from burning sawdust 
under boilers, and even then 160 tons of wood 
refuse per day were destroyed by burning in large 
kilns. It would seem that some use should be 
found for this refuse wood, either by distilling 
it or otherwise, but apparently it is more economical 
to burn it. 

The wood-pulp and paper-making industry is 
one of very great importance to Canada, and the 
visitors were enabled to get an insight into the 
processes of making newsprint by a visit to the 
Abitibi Power and Paper Company’s works at 
Iroquois Falls, Northern Ontario. Here about 
25,000 h.p. is developed and mostly used in the 
mill. Owing to the remoteness of the place, the 
company have built a garden city, with schools 
and churches, for the workpeople, of whom 1,400 
are employed in the mill and some 2,000 in the 
woods during the winter. A golf course, steam 
laundry, dairy, athletic grounds, &c., are also 
provided by the company. The number of aerials 
for broadcast reception which were to be seen 
showed how greatly this kind of entertainment is 
appreciated in really isolated small communities. 
In the mill the logs are cut into short lengths and 
then ‘‘ barked ” by being tumbled about in rotating 
cylinders. They pass continuously through the 
cylinders, and any still retaining patches of bark are 
rejected by an attendant who pushes them into a 
water channel which floats them back to the 
cylinders. Those to be used for sulphite pulp are 
put through machines which tear them into chips 
which are subsequently digested in the sulphite 
tanks. Those destined for the cheaper mechanical 
pulp .are ground up between great grindstones 
against which they are forced sideways by hydraulic 
pressure. They are flooded with water meanwhile, 
as a great amount of heat is developed. There are 
51 of these machines, each capable of grinding 10 
tons of wood per day. 

The newsprint mill, said to be the largest on the 
Continent, has seven paper-making machines, two 
of them made by Messrs. Charles Walmsley and Co., 
Ltd., Bury, being the largest in the world. Each 
makes a sheet of paper 18 ft. 5 in. wide at the rate of 
700 ft. per minute. The mill has a daily capacity 
of 500 tons of newsprint, 30 tons of wrapper paper, 
510 tons of mechanical pulp and 140 tons of sulphite 
pulp. The company uses 200,000 cords of pulp-wood 
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per year, and cuts down, on an average, 60] 
acres of forest a day. A nursery yields 3,000,000 | 
seedlings annually and re-afforestation has been 
started this year. To assist in the protection of 
the forest, the company employs fire rangers of its 
own who have an observation tower and portable 
pumping and water tank equipment. The magni- | 
tude of the company’s operations will be under- | 
stood from the fact that on an average 70 of the | 
large Canadian freight cars enter and leave the | 
yards a day, and in the same time 114,000,000 | 
square feet of paper can be made. 

Another Canadian industry, the growth of which 
is hardly realised perhaps by engineers in this | 
country is that of metal mining. Iron, unfor- 


tunately, is not yet available in any large quantities, | ° 


but gold, copper, lead, silver, nickel and many | 
other metals are produced in abundance. The | 
party were given an opportunity of going down the | 
great Hollinger gold mine, which produces and mills | 
about 5,000 tons of ore per day, and produced | 
10,600,000 dollars’ worth of gold last year. The | 
Lake Shore gold mine at Kirkland lake also in| 
Northern Ontario, was also visited. When in British | 
Columbia the party visited the Britannia copper | 
mine and concentrating plant at Howe Sound. At | 
Cobalt they viewed a silver mine, and at Sudbury, | 
on the return journey, stops were made to inspect | 
the copper-nickel smelting works. The copper | 
production of Canada last year was nearly 43,000,000 | 
Ib., nickel was produced to the extent of 17,600,000 | 
lb. and over 94,000,000 Ib. of lead were mined. 
Travelling, as they did, over more than six 
thousand miles of the Canadian Railways, the 
members of the Association had ample oppor- 
tunities for. noticing the features of construction 
and operation in which Canadian railway practice 
differs most markedly from our own. They travelled 
in two special trains with a 20-minutes interval 
between, and lived on the trains continuously from 
Toronto to Vancouver and back, the double journey, 
with its various breaks, lasting from August 17 to 
September 4. Each train was about 1,100 ft. in 
length and comprised 13 cars varying in weight 
from 50 to 80 short tons, the heaviest cars being 
of all steel construction. The cost of each train was 
said to be 700,000 dols., or, say, 140,0001. at the 
normal rate of exchange. The length of the trains | 
was such that the front part frequently appeared to | 
be at right angles to the rear when taking some of | 
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the curves in the Rockies, and at other times the 
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train was S-shaped. Generally speaking, the con- 
fort of travelling was all that could be desired, but 
starting from rest appeared always to be accom- 
panied by one or more violent concussions of a 
nature quite unknown on British railways. These 





Fie. 2. Purina Disc. 


vehicles holding an average of 30 or 40 tons of 
goods, fitted with central couplings, automatic 
brakes, and, of course, running on bogies. In com- 
parison with these the little British truck seemed 
almost amusing as a means of economically hand- 
ling freight, and especially bulk goods, such as coal. 
It is true that Canadian railways are not so limited 
by loading gauge restrictions as our own, but the 
fact that we can run dining saloons and sleeping-cars 
of reasonable size, suggests that the limit of develop- 
ment has hardly been reached with respect to coal 
wagons. 

The route chosen for the trip did not involve a 
passage either over the famous Lethbridge viaduct, 
a steel structure, more than a mile long, carrying 
the Canadian Pacific Railway over the Belly river 
at a height of 314 ft., or over the high-level railway 
bridge at Edmonton, although the latter was 
traversed by road when the City was visited. There 
was, however, plenty of remarkable railway con- 
structional work to be seen, including the Con- 
naught tunnel, exactly five miles long, the longest 
in America. This pierces Mount Macdonald, in the 
Selkirks, and takes the place of the long loop which 
earlier travellers will remember, by which the rail- 
way climbed over the Rogers Pass, 552 ft. above its 
present level. The old loop line had to be protected 
in winter by four miles of snowsheds, as the average 
snowfall in this neighbourhood is 34 ft. 6 in. annually. 
The tunnel which is double-tracked, is 29 ft. wide, 
with a clearance of 21 ft. 6 in. over the rails. Its 
|construction not only saved the 552-ft. climb 

mentioned but eliminated curves amounting to seven 
complete circles. When the party passed through, 
a good deal of concrete lining work was in progress. 
The train emerges from the tunnel at a height of 
about 1,000 ft. above the Beaver River, which will 
give some idea of the indescribable magnificence 
of the scenery. Nearly 100 miles further east, the 











were, possibly, due to some peculiarity of the central- | railway crosses the “ Great Divide ” at an altitude 
coupling system, in which the drawbars have to act | of 5,338 ft., a stream at this point being diverted by 
also as buffer-bars, but however they were caused, a Y-shaped concrete channel, so that half the 
some mitigation of them would seem desirable. | waters were turned westwards into the Pacific and 

The universal use of flat-bottomed rails spiked | half eastwards into the Atlantic. To reach the level 
directly to the sleepers or “ties” was a further | of the Divide, the railway has to climb 1,145 ft. in 
noticeable difference from British practice, but | the seven and a-half miles between Field and Hector, 
more striking perhaps than anything was the | and the original line had a maximum gradient ~ 
magnitude of the freight cars. The little eight and|4-5 per cent. To ease this, the famous —, 
ten-ton trucks, beyond which British railway | tunnels ** were constructed, and the party passec 
enterprise seems unable to go, are replaced by! through them. The line now first enters Mount 
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Ogden and passes through « circular tunnel, 2,922 ft. 
long, emerging almost over its entrance, but 50 ft. 
higher. It then crosses itself and enters Cathedral 
Mountain, passing through another circular tunnel 
3,255 ft. long, and emerging a further 54 ft. above 
its entrance, The tunnels make a complete 
“ figure of 8,” and have the effect of reducing the 
maximum gradient to 2-2 per cent. Over this 
section the trains were run double-headed, a couple 
of very powerful oil-burning mountain locomotives 
being attached to each train. The trains were 
stopped in the mountains during the night, so that 
the whole of the magnificent scenery could be seen 
by daylight, a little detail typical of the thought- 
fulness displayed both by the Canadian National 
and the Canadian Pacific Railways for the pleasure 
of the party throughout the entire journey. 





COFFEE-PREPARING MACHINERY. 


Mgssrs. E. H. Bentatt anv Co., Limited, Heybridge 
Works, Maldon, Essex, exhibit in the Palace of 
Engineering of the British Empire Exhibition a series 
of the machines which they build for coffee plantations, 
for pulping, washing, drying, polishing and grading 
coffee berries, all processes involved in the preparation 
of coffee for the export market. The display includes 
washers, peelers, pulpers and their components, and 
several of these machines are illustrated in Figs. 1 
to 9 on this and the opposite pages and on page 542. 
The machines are utilised in the preparation of the 
coffee inthe country in which it is grown, and they 
leave it in the condition in which it arrives on the 
European market. Messrs. Bentall export large numbers 
of the machines to South America and other coffee- 

owing countries. 

The coffee berry, with which everyone is familiar, is 
the seed or stone of the coffee “cherry,” which is 
about the same size and of much the same appearance 
as a cherry proper. Each coffee ‘“ cherry”’ contains 
two seeds. The first operation to which the coffee 
has to be subjected when it arrives at the mill from the 
fields is the removal of the pulp or flesh. This opera- 
tion is carried out ona pulper, which consists essentially 
of a disc or cylinder provided with a copper surface 
covered with a series of projections. Cylinder and 
disc machines are illustrated in Figs. 1 and 3 respec- 
tively, while one of the discs of a disc machine is illus- 
trated separately in Fig. 2. This illustration will 
give a better idea of the surface by which the cherries 
are treated than would a long verbal description. 
The copper plates are, of course, formed by dies, and 
the actual shape of the projections varies with the 
class of coffee being dealt with. In some cases the 
surface of the projections is rough, while in others 
the metal is broken through at the top of the pro- 
jection, leaving a rough surface. A water supply 
passes through the pulper when it is in operation and 
washes away the loosened pulp, leaving the berries 
clean. The pulp is to a large extent a waste product, 
and one with which we have no further concern in 
this description. 

Messrs. Bentall have introduced a new and efficient 
feed regulator for pulpers which overcomes a difficulty 
that has long been experienced with machines of 
this type. By the feeder the supply of berries to the 
pulping disc or cylinder is accurately regulated, and 
in addition to improved feeding they have intro- 
duced a new type of outlet valve or breast with 
simultaneous and independent regulation of the 
doors. The independent regulation enables the doors 
to be adjusted for wear, whilst the simultaneous 
regulation gives quick adjustment for varying 
grades of berries. Regulation, which can be made to 
very fine limits, is simple and positive. Fig. 1 illus- 
trates the ‘‘ Essex’ cylinder pulper, fitted with the 
Bentall patent breast. This hand machine is manu- 
factured in two sizes, capable of dealing with 2,400 
and 1,200 lb. of ripe berries per hour. Fig. 3 shows 
one of the firm’s disc pulpers. The use of this type of 
pulper has greatly developed of late years, a number of 
plantations preferring it to the cylinder machine, 
although the work done in both is very similar. 
According to the advocates of the disc machine, the 
work turned out is cleaner, requires less water, and 
since there are, according to the size of the machine, 
two, four, six or eight pulping surfaces, should one 
surface become inefficient the others would still come 
into play. These machines are built with one, two, 
three or four discs, and the disc is covered on either 
side by a circular copper plate having many projections 
as shown in Fig. 2. The pulping action takes place 
by the friction of the projections upon the berries 
combined with the action of oblique, adjustable bars. 
All sizes, except the one having only one disc, are pro- 
vided with an improved feeder cylinder in the hopper, 
which ensures equal work for each disc. The coffee as 
it leaves the machines is perfectly smooth and clean, 
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the breast being adjusted so that the berry is not 
released until it is properly freed from pulp. The 
largest machine, which has four discs, has a capa- 
city of 9,600 lb. of ripe berries per hour. Messrs. 
Bentall manufacture discs, the projections on which 
vary to suit the various grades of coffee grown in 
different parts of the world. 

One of the Bentall patent breast pieces for coffee 
pulpers is illustrated in Fig.4. The main feature of 
this is the simultaneous and positive regulation of the 
water jets and outlet doors, As explained above, the 
doors may be regulated independently or together by 
means of the gearing shown. In the Bentall breast 
piece the gates are hinged; in the former types the 
gates formed an integral part of the breast piece and 


are seen in Fig. 6. Hot air can be supplied to 
the drum from any source. The hot air enters at one 
end of the hollow axle, and is distributed to the four 
separate compartments by the perforated radial tubes, 
and its action is continuous. An improvement intro- 
duced by Messrs. Bentall consists in building the dryer 
in two lengths; instead of giving the drum a length 
of, say, 16 ft., they build two drums each 8 ft. in length, 
the arrangement being that shown in Fig. 6. The hot 
air enters at one end of each 8-ft. drum. The new con- 
struction enables the coffee planter to dry either a 
comparatively small quantity, or a full quantity, at 
a cost in proportion to the bulk dried. The machine is 
provided with a central valve, by which the hot air 
can be diverted into either cylinder, or supplied to both 





were liable to break and to render the whole device | as the case may be. Formerly, the perforated radial 
unserviceable. No part of the new arrangement is | tubes were screwed in the hollow axle, and were diffi- 
under tension stress, and this component of the cylinder | cult, if not impossible, to remove for cleaning. In 
coffee pulping machine works smoothly and accurately. | Messrs. Bentall’s dryer they are fitted as shown in 
The coffee berries pass from the pulper to a fermen-| Fig. 7, and can easily be removed when required. 
tation tank before passing forward for further treat- | Another improvement consists in the deflector valves 
ment. They normally remain in the tank for some | (Fig. 8), which they have introduced in the double 
time. Such tanks naturally cannot well be shown/| drum dryers, for running either one, or the two drums. 
at the Exhibition but Messrs. Bentall show sluices| The device allows also of filling one drum before the 
for the tanks. When two sluices are used, one for | other, of deviating the hot air from one drum to the 
the water outflow and the other for the coffee | other, or again of circulating more hot air through one 
berry discharge, the operation is as follows: The| than the other. 
two sluices are closed when the pulper is started. As| The final operation on the coffee berries consists in 
soon as the fermentation tank is filled to the required ' grading them to size. Grading is carried out by sieves, 
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capacity, since there is an excess of water in the tank, | each passing berries up to some predetermined size, 
the lower sluice is opened until the water remaining|so that by passing from one sieve to another a 
is just sufficient for fermentation. Once the cofiee has | separation into classes may be obtained. Various 
fermented, the tank is filled afresh with water, the two | arrangements are used, some with reciprocating 
sluices remaining closed. The added water serves to | sieves, but a simple and effective arrangement is that 
remove the viscous and frothy matter, the water | shown in Fig. 9. The berries travel along the rotating 





carrying this being drawn off by opening the lower | 
sluice. This sluice is then closed again, and the tank: | 
is again filled with water. When this is done the upper | 
sluice is opened and the water carries the berries to the | 
washing tank, or washing machine, as the case may be. | 

In Fig. 5 is shown the 8-ft. Bentall horizontal washing | 
machine. The characteristic feature of this machine is | 
that it is continuous in its action. It consists of a | 
cylinder in which revolves an axle provided with radial 
arms. These beat the berries in the course of the wash- | 
ing action and remove the gummy matter which adhered | 
to them following upon the fermentation process. On | 
the top of the cylindrical drum, as will be seen in the | 
illustration, are two inspection doors. The drum is 
24 in. in diameter while the axle revolves at a speed of 
180 r.p.m., and can be driven by any convenient source 
of power. The machine has an output of 1,500 Ib. of 
washed berries per hour. The water can be regulated 
as well as the quantity of berries discharged. 

When the coffee berries leave the washer they are 
taken to a dryer. Machines of this class are rather 
bulky and for that reason are not actually shown by 
Messrs. Bentall as part of their Wembley display. 
We have, however, included in Figs. 6 to 8 some illus- 
trations of the firm’s driers in order to make our 
account of their coffee-preparing machinery reason- 
ably complete. The dryer consists of a cylindrical 
drum built up of sheet-steel, revolving on a hollow 
axle on which are placed a number of perforated 
radial tubes. The drum is divided into four equal 
and separate compartments. Each compartment is 
provided with a number of mixers which exert a 
regular beating action on the coffee as the drum 
revolves on its axle. The coffee is placed in and 
removed from the drum through doors, two of which 





perforated drum and pass each through their appro-, 
priately-graded sieve. The gearing can be made 
so as to allow the machine to be placed parallel with 
or at right angles to the overhead line shafting. This 
type of grading machine is built of three sizes of 1,100 Ib. 
1,600 Ib., and 2,200 lb. per hour, requiring }, } or 
4 b.h.p. respectively. 





TENDER.—-The City of Toronto Department of Works 
is inviting tenders (Contract No. 58) for the supply and 
installation of a large steam turbine-driven centrifugal 
pump for a high-pressure fire system at the Main Pump- 
ing Station, Toronto. Further information may be had 
on application to the Department of Overseas Trade, 
35, Old Queen-street, London, §8.W.1, on quoting 
reference A.X. 1335. 





University COLLEGE or SwansEa.—The Engineering 
Prospectus of the University College of Swansea has now 
been issued for the session 1924-25. In it full details are 
given of the work covered in the various classes to be 
attended by students qualifying for the College Diplomas 
in Engineering, and all information may be had from 
the Registrar, Mr. Edwin Drew, University College, 
Singleton Park, Swansea. 





Tue InstiruTion oF Rattway SIGNAL ENGINEERS.— 
The Proceedings of the Institution of Railway Signal 
Engineers (Incorporated) for the period February to 
August, 1924, have now been published, at a price of 
7s. 6d. to non-members of the Institution. The publi- 
cation contains a number of papers read at general 
meetings, and is noteworthy on account of the inclusion 
of a number of plates on Indian signalling practice 


THE BRISTOL “ JUPITER” AERO ENGINE 
IN COMMERCIAL SERVICE. 


In our issue of April 25 last, on page 551, we illus. 
trated and described the Bristol ‘ Jupiter ” 400-h.p 
static-radial, air-cooled aero engine, mentioning some 
of the tests carried out on this engine to demonstrate 
its reliability and efficiency. These tests have included 
the two 50-hour type tests of both the British and 
French Air Ministries, as well as separate endurance 
tests of 150 hours each in both of these countries, 
Other notable results achieved by the engine, both 
on the ground and in flight, have also been referred to 
in our columns, and it is now proposed to add to these 
some particulars of the results recently obtained with 
the engine in service on the Continental air routes 
of Imperial Airways, Limited. 

The engine in question was mounted in a “ Bristol ” 
freight-carrying aeroplane weighing 6,200 Ib. when 
loaded, which ‘necessitated a throttle opening of over 
90 per cent. for the attainment of the normal cruising 
speed. The installation scheme, we understand, was 
such as to produce cylinder and crank-case tempera- 
tures higher than those encountered under normal 
test-bed or flight conditions, and the circumstances 
were rendered still more adverse to the engine by the 
fact that the machine was flown by a number of 
different pilots, none of whom had had any previous 
experience in handling this particular engine. 

After the usual three hours’ official bench test had 
been carried out, the engine was installed in the machine 
and 17 hours’ flying time was occupied in test flights, 
climbs, airworthiness-certificate tests, &c.. before the 
machine was’ taken over for service by Imperial 
Airways, Limited, on July 19 last. The first service 
flight was made on July 22, and the engine remained 
in use until it had completed 150 hours of flying, 
when it was removed and stripped for detail examina- 
tion. Flights were made on 21 days, the longest 
flying time on any particular day amounting to 
94 hours. Throughout this period, the average petrol 
consumption is given as24:8 gallons per hour, the engine 
running at an average speed of 1,580 r.p.m. and using 
1-1 gallons of lubricating oil per hour. After the engine 
had run for 144 hours, a forced landing had to be 
made near Cologne owing to the failure of the oil 
supply consequent upon the fracture of the pipe 
connection to the oil-pressure gauge. On another 
occasion the oil pipe from the scavenge pump was 
found to be broken at the brazed joint. These, we 
understand, were the only installation failures recorded, 
and the only service replacements required were two 
outer exhaust-valve springs and one stub exhaust 

ipe. 

§ The stripping of the engine after 150 hours’ running 
was carried out in the repair shops of Imperial Airways, 
Limited, the dismantling process occupying three 
mechanics for 3 hours; the subsequent re-assembling 
of the engine occupied 19 hours. In removing the 
piston rings several were broken, owing to the lack of 
proper tackle for the purpose, and these had, of course, 
to be replaced. The only other replacements required 
were three inlet-rocker buttons and one connecting 
rod, complete with its white-metal bush. The bush, 
it is stated, was still serviceable, but was replaced 
owing to the detection of cracks in the white metal. 
The general condition of the engine is understood to 
have been excellent, the bearings and other working 
parts showing no signs of undue wear. : 

In view of the fact, already stated, that the engine 
was required to run at nearly full throttle for the whole 
period, and also as it was handled throughout by 
pilots unfamiliar with its working and therefore 
unable to “ nurse”’ it to any extent, the performance 
as recorded above must be regarded as very satisfactory 
to all concerned with the production of the engine. 





West Dean Water Suprty ScHemMeE.—The West 
Dean Rural Council have adopted a scheme of water 
supply for some twenty parishes, and as a result of obtain- 
ing financial assistance from the Unemployment Grants 
Committee and Office of Woods, they have been enabled 
to instruct their engineers, W. H. Radford and Son, of 
Nottingham, to send the detailed plans to the Ministry 
of Health. The estimated cost is 45,000I. 


THE Ruapy ENGINEERING SocteTy.—The seventeenth 
volume of the Proceedings of this useful Society have 
now been published at the price to non-members of 
10s. 6d. Among its contents are papers on ‘Steam 
Turbine Blading,” by Mr. J. C. Read, B.Sc., “* The Neon 
Cathode Discharge Lamp,” by Mr. L. A. Barry, B.Sc., and 
“Some Problems in the Design of Large Heavy-oil En- 

ines,” by Mr. G. E. E. Burgess. The authors of the 
first two of these papers were awarded premiums by the 
Council. The Society which has less than 300 full mem- 
bers, has, however, a large and active student section, 
and for an extremely low subscription, provides library 
and reading-room accommodation, available to 10.0 p.m. 
every night. The Hon. Sec. of the Society is Mr. G. H. 





accompanying a paper on the subject by Mr. A. C. Rose. 


Paulin, A.M.I.Mech.E., Willans Works, Rugby. 
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THE TWIN-SCREW GEARED TURBINE 
ORIENT LINER “ORAMA.” 


TRANSPORT by sea is as important to the British 
Empire as the carriage of goods and passengers 
by rail or road, within their territories, is to self- 
contained countries. Indeed, it may with truth 
be said that to an empire spread over the entire 
face of the globe, sea transport is a form of internal 
communication. It is for this reason quite natural 
that the position of supremacy in shipbuilding and 
of ascendancy in the utilisation of the products of 
the naval architect and marine engineer, in the 
distribution of goods and passengers, is in British 
hands. Efficient transport and communication are 
the means by which the ties between the component 

of any country or empire are strengthened. 
When they are provided, the immediate effects 
are increased trading and the establishment of 
better understanding of the outlook of the people, 
which leads to further commercial developments. 
The first essential to the building up of empire 
trade is the provision of the means of placing the 
oods in the overseas markets at cheap rates and 
with despatch. Passenger facilities must also be 
increased in order that a complete understanding 
of the requirements of individual markets may be 
obtained at first hand without great loss of time. 
While railway transport in many of the Crown 
Fig. (1. "8° o&cK. 
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Colonies is not all that is desirable, the same cannot 
be said of the provisions made for carrying goods 
and passengers across the seas. Shipowners have 
kept abreast of the requirements, and whenever 
they asked for improvements in design or the 
incorporation of new developments, made possible 
by the progress of engineering and naval archi- 
tecture, the shipbuilders have always been able to 
provide constructions suited to their demands. 

At no time in the history of the British Empire 
has it been more necessary to study transport prob- 
lems, whether relating to land or sea, than is the 
case at present. The Dominions and Crown Colonies 
produce almost everything of importance that is 
imported into the United Kingdom, and offer 
markets which can absorb much of the output of 
the Home factories. This trade must be encouraged. 
by every means possible, for on its development 
depends the well-being of the population of Great 
Britain and their kinsmen overseas. Australia 
affords a good example of a part of the Empire 
having almost unlimited natural resources. She 
holds at present the position of being the second 
best market for British goods, and the United 
Kingdom is the greatest importer of her produce. 

te are, however, hopes for even greater results, 
and there is every indication that in a few years’ 
time Australia will hold the premier position in 
tish imports against the competition of the 
World. _In the last complete year for which figures 
are available, the Australian exports to the United 
Aingdom amounted to no less than 58 million pounds 
in value, and her imports from Great Britain reached 
53 million pounds. Trade between Australia and 
other parts of the Empire added 18 millions to the 
on and 13 million pounds to the imports of the 
mmonwealth. This market and that of New Zea- 
must be regarded, therefore, as of vital import- 
















@nce in any consideration of British overseas trade. 
To those who have provided facilities for travel to 
Australia and also for the conveyance of goods, 
must be given great credit in the establishment of 
closer relationships between the United Kingdom and 
the Commonwealth. The Orient Steam Navigation 
Company, Limited, are making every effort that is 
possible to maintain and improve the passenger 
and mail service, and we illustrate on Plates LVI 
and LVII the profile and deck plans of the recently 
constructed vessel Orama, which, after her speed 
and other trials are completed, will be put on the 
Australian service. This vessel was constructed by 
Messrs. Vickers Limited, at their Barrow-in-Furness 
shipyard. 

The leading dimensions and other particulars of 
the Orama are :— 


Length (overall) eee see oes 658 ft. 
Length (between perpendiculars) ... 630 ft. 
Breadth... wen aoe vee Re 75 ft. 
Depth to “E” deck ... 47 ft. 
Gross tonnage ... te 20,000 tons 
Deadweight eee 10,230 tons 
Draught eee tee eos 29 ft. 7 in. 
Speed ove we ote eee 20 knots 
Shaft horse-power ... eee 19,500 


The vessel was built to be classed 100 A.1. at 
Lloyds’ under the 1922/1923 rules, and also meets 
the requirements of the British Board of Trade for 
passenger ships. From the profile shown in Fig. 1 
Plate LVI, the graceful appearance of the vessel may 
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be appreciated. She has a straight stem and cruiser 
stern, which with the arrangement of decks, the 
two funnels and the two masts make the Orama 
a handsome addition to the British mercantile 
marine. The sub-division is effected by the fitting of 
twelve watertight bulkheads, which, where necessary, 
are provided with doors operated both by hand 
and by hydraulic power. Operation of these doors 
by hydraulic gear may be performed from the 
bridge quite instantaneously in case of emergency. 
A cellular double bottom construction is used and 
is arranged for the storage of oil fuel, fresh water 
and water ballast. There are eight decks, including 
the boat deck, the arrangements of which are 
clearly shown in the plans, Figs. 2 to 5 on Plate LVI, 
in Figs. 6 to 9 on Plate LVII, and in Fig. 11 on 
this page. 

The Captain and other executive officers are 
accommodated in the large deck house at the 
forward end of A deck, from which the navigating 
bridge above may be reached. On this deck 20 
lifeboats, 2 sea boats and 2 motor boats are carried 
in MacLachlan davits. Other boats forward and 
aft, which are dealt. with by MacLachlan’s, Stewarts’ 
and Welin’s davits, bring up the total complement 
of lifeboats to 37, including two powerful 30-foot 
motor boats. The Orama carries 592 first-class 
passengers, and it is claimed for her and her sister 
ships, the Oronsay, being built by Messrs. John 
Brown and Company, Limited, Clydebank, and the 
Otranto, at present under construction by Messrs. 
Vickers Limited, at Barrow-in-Furness, that they 
will have a larger number of Single berth cabins 
than any ship afloat. 

On deck B, Fig. 11, on this page, a spacious 
lounge is provided forward and the first-class 
smoking room and café are situated aft. The 
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public rooms as well as the cabins, we hope to 
describe, and to indicate the provisions made for the 
comfort of passengers, in a later article. Arrange- 
ment is made for the conversion of part of this 
deck into a ballroom by the use of special screens. 
From the B deck lifts descend for the convey- 
ance of passengers to. the other decks where the 
public rooms and cabins are situated. At the 
forward end of the C deck, see Fig. 4, Plate LVI, 
a reading and writing room is provided, which is 
octagonal in plan. Below this on the D deck there 
is a special promenade for children and further 
first-class cabin accommodation. It will be 9b- 
served from the plan, Fig. 5, that the cabins are 
arranged in three tiers, the two inner ones being 
provided with an extension, so that each cabin 
has a portlight. There is a special suite as well as 
13 cabins-de-luxe on this deck, with each of which is 
provided a private bathroom. A large deck house 
aft is arranged as a general and isolation hospital. 
A similar three-tier arrangement of cabins to that 
referred to in connection with deck D is also provided 
on decks E and F, Fig. 6 and 7, Plate LVII. Here 
there are promenades provided for: the third-class 
passengers and dining saloons for both classes of 
passengers, as well as the third-class lounge and 
smoking room. Beside the first-class dining saloon 
there is a foyer, and the decoration of both of these 
is one of the features of the vessel. The galley is 
situated between the two dining saloons, a position 
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ensuring the minimum ‘of work in obtaining good 
service. The spaciousness of the kitchen accom- 
modation and the arrangement of its components, 
stores, bakeries, larders and sculleries, for easy 
working is apparent from the plan, Fig. 7. The 
galley ranges are oil fired, but advantage has been 
taken of electric power for the auxiliary cooking 
appliances and machines. Particular attention has 
been paid to the comfort of the 1,244 third-class 
passengers which the vessel carries. They are 
accommodated on the G and H decks, Figs. 8 and 9, 
in 2, 4 and 6 berth cabins. 

The ship is lighted electrically throughout, 
power being obtained from three turbo-generator 
sets each of 400 kw. capacity and an emergency 
set of 36 kw. A complete system of steam heating 
is provided for all the passageways, and the arrange- 
ments have been carried out so that heat is radiated 
to the individual cabins. Certain of the first-class 
cabins are provided with electric radiators, and 
steam-heated radiators serve for the maintenance 
of the desired temperatures in the public rooms. 
A complete piping system conveys fresh water, 
hot and cold, and salt water, hot and cold, to the 
bathrooms and lavatory accommodation throughout 
the vessel. There is an extensive refrigerating 
system making use of carbon dioxide and operated 
by three electrically-driven machines, which, with 
the evaporators and electrically-driven brine pumps, 
are placed in a special compartment on the tank 
top forward of the boiler-room, Fig. 10. The 
three holds forward of the refrigerating engine room 
are insulated for the carriage of frozen cargo, 
as also are the second and third lower ’tween-decks. 
Special arrangements are made in the second and 
third holds and the second and third ’tween-decks 
for the carriage of fruit and dairy produce, cooling 





decoration and furnishing of these and the other 


being provided by means of air, which is blewn 
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over a battery of brine pipes to cargo spaces and 
delivered through improved air ducts. 

The rudder of the vessel is of the partially- 
balanced type, and is operated by electro-hydraulic 
steering gear with telemotor control from the 
navigating bridge and mechanical control from the 
docking bridge. The deck auxiliaries include a 
large steam windlass of high power with extended 
ends for warping, two steam capstans forward and 
two electric warping capstans aft. There are ten 
electro-hydraulic and six electrically-driven cargo 
winches, while six boat-hoisting winches are 
provided for working the MacLachlan davits and 
one for handling the emergency boats. 

The Orama left Barrow-in-Furness on Sunday 
last for Belfast, where she arrived in the evening 
and was successfully docked by noon on Monday. 
She will proceed later to the Clyde for her speed 
and other trials. A good impression of the hand- 
some appearance of the new addition to the fleet 
of the Orient Line is given by Fig. 12, which was 
prepared from a photograph taken off Barrow as 
the vessel was leaving to cross the Irish Sea. 

(To be continued.) 








BOX-MAKING AND WOOD-PRINTING 
MACHINES. 

In contrast with the old hand processes of wooden- 
box making, in which much labour and time were 
expended to obtain what was frequently not a satis- 
factory job, the newer methods of machine working 
have much to recommend them. By the use of a 
planing machine and saws, which can be easily and 
rapidly set to obtain the correct dimensions for base, 
top and sides of a particular standard box, production 
costs may be greatly reduced, as the output is high in 
relationship to the number of workers employed. 
Nailing the structure together is another operation in 
which savings, both in waste material and in time, 
may be attained by the use of suitable machines. 


Among the firms who have specialised in the design 
of machines for these purposes, one of the leading 
concerns is Messrs. Matthew Wylie and Co., Limited, 
of Portman Street, Glasgow, who show a selection of 
their box-making and printing machines at the. British 
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Empire Exhibition. Two examples of the machines 
made by the firm, a box-nailing machine and a box- 
printing machine, are shown in Figs. 1 to 3 opposite. 

The nailing machine, shown in Fig. 1, is of the side 
arm type, provision being made for driving nails into 
the end of the box at the same time as they are being 
driven into one of the sides, It can be used to work 
with anything up to eight nails in a straight line, or 
two on the side arm and the rest in the normal length, at 
thesametime. The sizes of nails used with the machine 
range from 1 in. to 2 in. in length, but provision can 
be made, when required, to deal with nails of greater 
length. Any pitch for the nails, down to a value of 
1} in. may be obtained by the use of this machine, and 
a total spread of up to 24 in. is within its capacity. The 
nails driven in by the use of the side arm can be located 
up to 17 in. from the main row. The height of the 
table of the machine is adjustable, movement vertically 
up to 30 in. being possible. 

This box-nailing machine has a cast-iron vertical 
frame provided with slides for the accommodation of 
the table, the vertical movement of which is obtained 
through a long screw and a handwheel., On the top of 
the machine frame the nail pan is situated. This is 
given a slow but continuous rocking motion to shake 
the nails into a series of feeder tracks. If two sizes 
of nails are to be dealt with at the same time a divided 
nail pan is used. The nail tracks may be rapidly 
adjusted for different sizes of nails. From each track 
the nails are carried one at a time to the hammer 
boxes by feed discs; These hammer boxes are so 
constructed that the nails are held perfectly straight 
whilst they are being driven, which ensures accurate 
working even when thin wood is dealt with. The 
driving is effected by the vertical motion of hammer 
rods attached to a crosshead, which receives its motion 
through a connecting rod on the main clutch shaft, the 
clutch on which is put into action by a pedal. The 
hammer boxes may be set in any position to suit the 
work in hand, the distances between them being vari- 
able at will. A side fence is provided, which is fitted 
to the hammer box bars and can be quickly set to | 
the required spacing of the nails. On the main column 
there is a back fence, the top part of which has a 
spring motion, to ensure that all the nails are driven 
central into the wood. The driving or pulley shaft runs 
in dust-proof bearings. Machines for a direct electrical 
motor drive are also constructed as well as the type | 
shown in the illustration. 














In Figs. 2 and 3 are shown a wood-printing machine, 
used for the printing of names, trade marks and other 
signs in two colours on boxes, barrel heads, &c. The 
boards on which the printing is to be done are placed 
in a pile in front of the cylinders, and are fed through 
the machine quite automatically by two continuous 
running steel chains, with cross bars connecting them 
which feed forward one or two pieces, which make up 
the width of the box side or end. Adjustable guides 
are provided on the table to keep the boards in correct 
alignment. An adjustable guide rises and falls as 
the first printing cylinder turns. It keeps the pile of 
boards in proper place and has an opening at its lower 
edges, sufficient to allow the bottom board of the pile 
to pass to the cylinder for printing. The chain bars 
then carry this one through the machine at the same 
speed as the travel of the face of the printing plate. 
This action gives a continuous uniform speed and carries 
the boards forward at the proper times. If the boards 
are thin a kicker device replaces this chain feed. Prior 
to printing the boards are swept by a brush on the lower 
part of the adjustable guide to remove any sawdust 
or loose dirt. The cylinders are fitted with bevelled 
clamps and adjusting screws which hold the printing 
plates securely in position. These clamps are distributed 
around the cylinder, so that the plates can be located 
in any desired position. Ink is supplied to sets of 
composition rollers from a reservoir or fountain, an 
is very evenly distributed. Should a board get jammed 
when in the machine, either, or both, of two safety 
devices act to stop the machine. One of these 18 
operated from the main driving gear, while the other 
is on the chain-driving sprockets at the delivery end. 
The printing plates used are made of brass or thelmite, 
and loose letters or figures in the same materials are 
also supplied. The machine shown in Figs. 2 and 3 
will take boards up to 22 in. wide by 44 in. long, and 
from } in. to 1} in. thick and requires 2-h.p. for its 
operation. 








THE SIGNIFICANCE OF EXHAUST 
TEMPERATURE.* 
By Mr. P. H. Sirs. 
Wuen Messrs. Carels first brought out their high- 
speed semi-enclosed Diesel engine a number of innova 





* A Paper read before the Diesel Engine Users Associa- 
tion on Friday, October 3, 1924. 
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BOX-MAKING AND WOOD-PRINTING MACHINERY; EMPIRE EXHIBITION. 
CONSTRUCTED BY MESSRS. MATTHEW WYLIE AND CO., LIMITED, ENGINEERS, GLASGOW. 
(For Description, see Opposite Page.) 














Fic. 2. Two-Corour Woop-Printine Macuine: Front View. 








Fie. 1. Srpz-Arm Natimne MacarIne, 





Fic. 3. Two-Cotour Woop-Prinaine Macuine: Rear View. 
tions were introduced which collectively made the 
a wg es — at that time. The per-| The fuel shall pass approximately through the centre | cannot be made normal to the piston-head without 
that “ ye ; 18 Ps y of engine fell so markedly below | of gravity of the combustion space, and the stream shall | causing the stream to pass far away from the centre of 
saciid © ees on engine that the majority of the | impinge approximately normally to the piston so long | gravity. In this connection it is to be noted that the 
ym Rasen tale ra gpateitone Hed Peony as a single jet flame-plate is used. . , centre of gravity moves towards the axis as injection 
gated and remedied, with the gratifying, result thet As showing how far the original design failed~to| proceeds. When it was quite realised why this type 
there are to-day examples of this type, originally a 
complete failure, which are in regular service and show- 
Ing as fine a performance as the standard type. One 
such engine, which very narrowly escaped relegation 
fo the scrapheap, was the 3-cylinder, 600 by 600 mm., 
215 r.p.m. Diesel engine installed at Oxford. This set 
was rated at 600 brake horse-power, but actually 
360 kw. was finally adopted as its safe maximum load- 
ing. Being the largest engine of this new Carels type, 
no pains were spared in its careful erection, and every 
efiort was made in this direction to make it a show 
job, as the construction of the engine was such as to 
open to wide commercial possibilities were it suc- 
cessful. Various mechanical difficulties were encoun- 
tered in the preliminary runs which were satisfactorily 
or fairly satisfactorily overcome, but the one problem 
vaieh defied solution was the high fuel consumption ; 
“se Ib. per brake horse-power hour was about the 
t result obtainable, and that at well below full load. 

course, the exhaust was very dirty. The indicator 
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(8748 #) 2 in per 


: of engine was such a failure an experimental piston 
Shas from this engine was very different from that was made, and on the first run up there was a marked 
psig we we had become accustomed, and in any case improvement. As a matter of interest, the shape of 
to the viously distorted. Therefore, it gave no clue piston selected, and as shown in Fig. 2, was not subse- 
Her tae of the difficulty. quently altered. It was hoped that the new shape of 
Pre sag et me take a short cut, and state that ulti-| approach this principle, you are recommended to| piston would cause the indicator card associated with 
shaped we traced the cause of the trouble to a wrongly | examine Fig. 1. This was the original design, to scale, | the original piston to resume a more familiar shape. 
letoad Mea space and a wrong method of fuel| except as regards the flame-plate, which has been | In this, however, we were disappointed, for the indicator 
- vo ion into the combustion space. When this | drawn much larger to emphasise another point to which | card was as perplexing and distorted as hitherto. 
Princ: prea we were able to formulate a sound | reference will presently be made. We therefore decided not to use the indicator card for 
that 22, ° Suide us in our further experiments, and| In juxtaposition with Fig. 1 is Fig. 2, showing the | tuning up, except for the rudimentary purpose of 
as as follows : final design. In‘Fig. 1 it is clear that fuel injection | adjusting firing-point and compression. We decided, 
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THREAD-GRINDING MACHINE AT THE BRITISH EMPIRE EXHIBITION. 
CONSTRUCTED BY WOLSELEY MOTORS, LIMITED, ENGINEERS, BIRMINGHAM. 
(For Description, see opposite Page.) 

















MACHINE WITH WHEEL TruING DEVICE. 








Fie. 2. View sHOWING THE ADJUSTMENTS FOR THE GRINDING WHEEL AND THE Reverstne GzEar. 


instead, to be guided largely by exhaust temperature, 
for the obvious reason that our main trouble was lack 
of economy, and economy as defined in thermodynamics 
is 
Ti anne To* ‘ 
ee 

So far as we were concerned, we had to seek means of 
reducing T,. Later we also tried the effect of altering 
T,, as will present'y be shown. 

In adopting exhaust temperatures under com- 
parable conditions as our standard, we established 
quite early in the experiments that there was a straight- 





line law connecting exhaust temperature and mean 
indicated pressure. This is shown in Fig. 3. Here 
let it be stated that the mean indicated pressure is | 
calculated from the indicator card, and is the area of | 
the power card plus the area of the rather large loop | 
which was obtained with the fuel cut off. This loop 
area was constant for al cylinders and for a very wide 
range of speed, proving it was not due to cvlinder 
leakage. 

Then followed a series of experiments, one factor 


Shape of Combustion Space— 

















M.i.p. Exhaust temp. 
Shape. (Ib. per sq. inch). (deg. F.). 
Old piston as in Fig.1 81-4 = after 15 min. 
New piston as in Fig. 81-6 660 |; 10}. 
2 | 665 ,, 15 - 








* Norz.—-T) and T, represent the temperatures of the 
mons fluid at.the.beginning and end of the. impulse 
stroke, . £5 see “ Shale aia th Ta 
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only at a time being altered. In all, 27 variations were 
investigated carefully, and the results given herewith 
are the most interesting. 

Blast Pressure.—A clear exhaust at large load has 
a higher temperature if the blast is only just sufficient 




















M.I.P. Blast Exhaust temp. 
Flame Plate. (Ib. per sq.in.)| (atmos.). (deg. F.). 
Original (Fig. 1).. 68-4 50 720 
Final (Fig.2) .. 69-2 56 610 











50 deg. F. to the exhaust temperature in the second 
test, a figure warranted by results recorded under 
sub-heading ‘‘ Blast Pressure,” we are still vindicating 
the flame-plate shown in Fig. 2 as compared with 
Fig. 1. 

Fuel Admission Period.—After securing consistent 
results with normal cylinder pressure, viz., 38-39 
atmospheres at full load with 65-70 atmospheres blast 
pressure, the effect of retarding the timing was tried. 
It was found that by reducing the peak of the diagram 
the exhaust temperature was increased. The actual 
figures are given as follows :— 

















to clear smoke than if the blast pressure is raised ined Aderienicn MLP. [Blast Pressure |Exhaust temp. 
100-150 Ib. per square inch above the “ smoking opdcad centre), |(Ib- Per sq. in.)}  (atmos.). (deg. F.). 
point.” sae 
Normal 9 deg. 80-1 65 675 
M.i.p. Exhaust temp. ts 7 79-2 65 720 
Blast (atmos.). (Ib. per sq. inch). (deg. F.). 3 . 78-5 65 710 
Pulveriser Rings—Provided the area of the holes 
58 86 one i i i inimum area of 
58 66} 652 in the rings was well in excess of the minimum 
be 664 663 the flame-plate, i.e., 8 to 10 times, we got no difference 





Flame-Plate—The difference between the original 
flame-plate and the final, as shown in Figs. 1 and 2 
respectively, was as in the next. column. ' 

It. is. unfortunate, in this experiment, that blast 
pressures “were not. equal. If, however, we add 


in exhaust temperature with large variations of this 
particular factor. oF 2 

The official trials of this engine, in the finish, were 
perfectly normal, and are given in curtailed form in 
Table Ion the next page. 





The value of the pyrometer was shown during these 
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THREAD-GRINDING MACHINE AT THE BRITISH EMPIRE EXHIBITION. 


CONSTRUCTED BY WOLSELEY MOTORS, LIMITED, ENGINEERS, BIRMINGHAM. 
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preliminary tests, and the customer thereafter recorded 
exhaust temperatures quite as a routine matter. Hence 











the records are interesting to compare service results 
TasBre I, 
Three. 381 423 
Load. Qtr. Half. | qtr. | Full. | kw. | kw. 
Kw, .. | 90-5] 180-7] 285] 361 | 381 | 423 


Bhp, .. --| 142-6] 269 421 526 555 616 
Mi.p. Ib., sq. in. 44 59 77 90 93 101 
Rpm. ., --| 214 215 214 213 215 213 
me kw.-hour 





























eas -|1-087 {0-803 | 0-692} 0-661/0-662 |0-685 
Fuel per D.h.p.- 
phout (ib.) ../0°69 0-54 0-47 | 0-454,0-455 |0-471 
uel per i.h.p.- 
pour (ib.) -.|0°267 |0-294 | 0-306) 0-318 0-324 |0-345 
last (atmos.) ..| 46 51 61 70 70 72 
xhaust temp. 
eg. F. ; _ _ _ — | 810?} — 
Taste II, 
Exhaust temp 
Date. Load kw. (deg. F.). Remarks. 
April, 1913 a 381 810 — 
Sie Pe 300 705 — 
iremer, 1916. : 276 688 —_ 
, 1917 3 tat 
October, 1918 300 = aa 
320 725 Tar oil. 
310 746 Fuel oil. 
250 622 Tar oil. 
250 630 Fuel oil. 














pe test-bed figures. Table II shows these results 
ver a number of years, and attention is drawn to 
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the fact that when operating on tar oil exhaust tem- 
perature appears rather lower than with ordinary 
fuel oil. This suggests that exhaust temperature is 
also a function of viscosity of fuel, for tar oil is very 
much thinner than normal fuel oil. 





THE WOLSELEY THREAD-GRINDING 
MACHINE. 


THE production of accurate screw gauges and also 
of screwing tools such as dies and taps has always 
proved difficult owing to the distortion troubles caused 
by the hardening process. If the work is accurately 
cut and later is hardened, variations in diameter ry 
be created, but in addition pitch errors may be intru- 
duced which are exceedingly difficult to rectify. Some 
of the best results are obtained by grinding the thread 
after the work is hardened. By this method, if com- 
pensating devices are fitted to get over the irregularities 
introduced through the existence of pitch errors in 
the lead screw of the thread-grinding machine, results 
may be obtained which can be guaranteed to a great 
degree of precision. These conditions were recognised 
in the design of the thread-grinding machine of Wolseley 
Motors Limited, of Adderley Park, Birmingham, which 
is suitable for the production of gauges, taps and dies to 
very fine limits. These appliances made on this 
machine are guaranteed accurate to a ten-thousandth 
of an inch. One of these machines is available for 
inspection in the Research Laboratory on the stand of 
Messrs. Vickers Limited, at the British Empire Exhibi- 
tion. Illustrations of this machine are given in Figs. 1 
to 3 on page 546 and in Figs. 4 to 9 above. In 
this machine the hardened rod on which the thread 
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is to be ground is moved along and: rotated under a 
grinding wheel of suitable form and inclination, which 
is set in a fixed position on the bed of the machine. 
Compensation gear is provided to overcome the effects 
of irregularities of pitch in the lead screw and provision 
is also made for truing up the grinding wheel to the 
requirements of the work. 

The machine, as is shown in Figs. 1 and 2, consists 
of a driving head, the main body, a grinding headstock 
and a wheel-truing device, all mounted upon a general 
base plate which may be set up on a bench or table. 
The driving head has three forward speeds and three 
reverse. Incorporated in it there is a sliding splined 
shaft driving the spindle carrying the lead screw in the ° 
main body. This drive is obtained through a flexible 
coupling. For the change from forward to reverse 
motion, automatic operation is obtained by means of a 
rod on which are mounted adjustable stop collars (see 
Fig. 2). These stops are set to the required traverse, 
and the motion obtained from the rod actuates the dog 
clutch, shown in Figs. 2 and 3, through a forked lever. 
Hand operation of the reversing motion is also possible, 
a lever being provided for the purpose. It is arranged 
that the speed of the return is double that of the for- 
ward motion, this requirement being met by the use 
of a geared countershaft. 

The main body, the details of which are illustrated 
in” Figs. 4, 5 and 7, has a base which is machined 
to take a Vee slide, with adjustable gib straps. On 
this base is mounted the headstock bracket in which 
the head screw nut rotates, see Fig. 5 where it is 
shown in section. To this nut a yoke arm for the 
pitch correction mechanism is attached at the end 
towards the main spindle, which transmits the drive to 
the work. This spindle is supported in a bracket 
where it is provided with suitable bearings. On the 
bracket, lugs are provided at the sides for the attach- 
ment of the sine bars. The pitch of the lead screw 
regulates the travel of the slide, which carries the work, 
which is to have threads ground upon it, and any 
compensation that may be necessary to correct the 
pitch errors in the head screw is obtained by canting 
the sine bars on which there are vertical pegs located 
in small slipper plates at their base in which they slide. 
By their use the lead screw nut may be turned in such 
a way as to lengthen or shorten the pitch to an extent 
depending solely on the amount and direction of the 
cant of the sine bars. The thread of the lead screw, 
it may be noted, is of the buttress form and is kept.in 
complete engagement with that of the nut, which 
may be turned between two ball races, by means of 
suspended weights located beneath the machine, but 
attached to the bracket. 

The grinding wheel, shown in Fig. 4, is driven by a 
small electric motor and is mounted on a slide in the 
angle bracket, as is shown in Fig. 6. Adjustment to 
the height required for the diameter of work under 
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treatment is effected by means of a feed screw provided 
with a handle at the top of the bracket. As the 
bracket for the support of the grinding wheel is located 
on a swivel plate it can be set to suit the helix angle 
of the thread for the work. The form of the grinding 
wheel may be maintained to the requirements of the 
work. This is done by the use of a diamond held in an 
adaptor fixed on the hinged arm, which may be seen at 
the right-hand side of the machine in Fig. 1, and in 
detail in Figs. 8 and 9. The housing from which this 
arm is hinged is in the form of a quadrant, graduated 
in degrees, which swivels on a base block. Stops are 
provided on this base block, which can be locked in 
position to obtain immediately the correct setting for 
the required angle for the edge of the grinding wheel. 
Once the quadrant is set to the required angle the 
hinged arm may be swung vertically to bring the 
diamond against the cutting face of the grinding wheel. 





THE OPTICAL SOCIETY. 

A MEETING of the Optical Society was held at the 
Imperial College of Science and Technology on Thurs- 
day, the 9th inst., when the following papers were 
presented and discussed. 

«Some Problems in the Theory of Optical Diffraction,” 
by E. T. Hanson. The paper stated that the diffrac- 
tion of waves by a perfectly reflecting wedge was now a 
problem of considerable celebrity. A ‘semi-infinite 
plane might be looked upon as a wedge whose internal 
angle was zero. The application of Kirchoff’s formula 
in the latter case was considerably extended, it being 
shown that, through a region of not too small dimen- 
sions comprising the whole of the boundary of the 
geometrical shadow, the solution thus obtained was 
identical with the accurate solution. An expression 
was found for a plane wave incident at any angle upon 
a semi-infinite screen. 

The diffraction of waves by a straight slit in a plane 
screen was a problem not yet exactly solved ; it was one 
which occupied Lord Rayleigh’s mind for many years. 
An approximate expression was found for the disturb- 
ance distributed over the slit due to a wave incident 
normally, and by an application of Kirchoff’s formula 
an important result was obtained very readily, which 
was in agreement with Rayleigh’s investigation by 
very long analysis. This appears to be the first time 
that an attempt has been made to apply Kirchoff’s 
formula to an area of disturbance which is not con- 
sidered to be uniform over the area. The paper gave a 
brief treatment of the foregoing points of novelty and 
interest in these two problems which have long been, 
and still are, of some importance in mathematical 
physics. 

“The Annealing and Re-Annealing of Glass,” by 
W. M. Hampton. In this paper the factors which 


- LETTERS TO THE EDITOR. 


THE TEREDO WORM. 
To tHe Eprror oF ENGINEERING. 

Str,—I have been very much interested and pleased 
with the article produced in your issue of the 10th 
“India and Burma at the British Empire Exhibition.” 

With reference to the point raised in your article as 
to whether Pyinkado (Burma iron wood) wil! resist 
the attack of teredo, I am just now able to give you some 
definite information. Apparently for many years 
subsequent to 1875 it was considered that the timber 
was completely resistant; the fact that for quite a 
long period it was considered to be so is evidence that 
at any rate it partially resisted the attack. On the 
other hand, it is known conclusively that this is not 
always the case; for my own part, I have very nearly 
come to the conclusion that there is no timber in the 
world which will resist the teredo worm. 

I have seen some Pyinkado which was completely 
riddled ; on the other hand, in certain places a certain 
amount of the wood has apparently withstood any 
attack. I think it not unlikely that certain conditions, 
either in the growth of the tree or the condition of the 
timber when put into water, has made some portion of 
the wood liable to attack, while in other cases it has 
been resistant. At the same time, whether it is the 
case or not, I think a sufficiently good character can 
be given to Pyinkado to bring about a fully sufficient 
demand for all possible supplies, because for other pur- 
poses such as fresh water walls, pilings, platforms, and 
all constructive woodwork where the utmost durability 
is required, there is certainly nothing else in the world 
equal to Pyinkado. 





Yours faithfully, 
ALEXANDER L. HOWARD. 
38, Trinity-square, London, E.C.3. 
October 13, 1924. 





THE TECHNICAL REPORT OF THE BRITISH 
ENGINE, BOILER AND ELECTRICAL IN- 
SURANCE COMPANY, LIMITED. 

To tHe Eprror or ENGINEERING. 
Sir,—On page 33 of this very interesting and useful 
report relating to accidents during the year 1923, the 
following observation occurs, in connection with a large 
gas engine breakdown: “The water-cooling system 
was closed in; this was not a satisfactory arrange- 
ment, as the discharge from each cylinder was not 
visible in the engine room, and neither its temperature 
nor quantity could be checked. It would have been 
better if there had been a visible outlet from each 


line.” 


As it is often very inconvenient and sometimes 


play an important part in the annealing of glass were | jp ossibl Pc : 

ii i. Relati A ‘ possible to have visible outlet for the cooling-water 

whan -__ Relations ae — fie pave . — systems, it will be of interest to some of your readers 
n cooling commences, strain due to gradient, and| Who have charge of power plant to know that the 


strain present after cooling were obtained and the 
equations were applied to the case of slabs. Tables 


“Monitor” valve was designed specially for this 
purpose. 


Its function is to indicate by a pointer the 


showing the ener of pm a gees relative flow through the pipe, and to sound an alarm 
as permanent strain tor different kinds and sizes of |.) shut down the plant automatically in the event of 


slabs were given. 


The considerations affecting the| tne flow of water ceasing. There are very few cases 


pos a at which annealing is carried out and the| where the “Monitor” valve is not useful, both for the 
he wocrwe for the oo and cooling a r open and closed circuit, and I shall be pleased to give 

® minimum were then dealt with. The e prsatis any of your readers free advice in cases where they 
errors in pyrometry were discussed and tables giving | a74 contemplating the adoption of the ‘‘ Monitor” 


annealing temperature, annealing time and rate of 
cooling for various kinds of glass were included. 





Tue Motor-Vessev “ Moverta.”’—The first oil engine 
ropelled vessel to be ordered by the Donaldson Line, 


safety device. 


Yours faithfully, 
Cuas, L. Stoxor. 
Laburnum-avenue, Wallsend-on-Tyne. 
October 14, 1924. 
[We published a full, illustrated description of the 


imited, for their trade in carrying live cattle, general safety device referred to in ENGINEERING, May 11, 


cargo and carcases ‘rom Canada, was launched at the 
Barrow-in-Furness yard of Messrs. Vickers Limited, 
on ita: ( October 10. This vessel, the m.v. Moveria, 
is propelled at 11} knots, by a single eight-cylinder oil 
—_. of the four-stroke single-acting type. The 
eyli 


1923, vol. exv, page 584.—Ep.] 





HIGH-FREQUENCY ELECTRIC MEASUREMENTS.—-Pro- 


nders are 30-in, diameter and the stroke 1s 45 in., | fessor J. A. Fleming will deliver a course of six lectures 


and the total power generated is 2,700 brake horse-power. 


the oil being forced into the cylinders by pumps on the | , 
solid injection system. 
to note, is the largest of its type afloat. 

THE Formation oF CLINKERS IN BorLer FuRNACES. 
—Experiments have been carried out by the American 


Compressed air is used for starting and reversing only, peo baa tire og 4 ewe epg pmgrengay Mke Be nega 


ege on Wednesdays, at 5 p.m., beginning on 
Ietober 29. A syllabus of the lectures and particulars 


This engine, it is interesting | as to fees may be had on eugiiietion to the Secretary, 
University College, London, W.C. 1. 





An ENGINEERS’ CLUB FOR BIRMINGHAM.—For some 


Bureau of Mines with a view to determining the relation- | years engineers in the Birmingham district have discussed 
ship between the ash-softening temperatures and the | the formation of a club similar to that which has been 


clinkering of coals in a boiler furnace. 
of 27 co: 
that the ash-softening tem 
deg. F. to 2,882 deg. F. eav: 
were formed with the three coals havi 


temperatures below 2,300 deg. F. Troublesome clinkers | in addition to the usual public rooms. 
be open to all professional men connected with the 


occurred with practically all the 16 coals having ash- 


From the records | so successful in Manchester, and the project has now 
of substantially the same analysis, it appears | taken definite shape by the securing of an option on 
rature varied from 2,200 | suitable premises in Station-street, practicall 
troublesome clinkers |} New-street station. The 
ash-softening | contain 16 bedrooms for the convenience of the members, 


etinining 


proposed club-house wi 


Membership will 


softening temperatures from 2,300 deg. F. to 2,500 deg. | engineering industry. There will be no entrance fee 


F., and there was little or no clinkering with the eight | f 
coals with ash-softening tem 
Softening tempera 


or the first members, and the annual subscriptions for 


ratures higher than this. | tewn and country members are very moderate. Inten- 
ture is defined as the temperature at} ding members should communicate at once with Mr. 


which a small cone of tho ash, when tested in a laboratory | A. R. Page, care of the Birmingham Small Arms Co., 


————____ 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—It is difficult to determine whether 
the position shows any improvement compared with a 
month ago or whether it is not slightly less satisfactory 
Output in the bulk is believed to be somewhat greater 
than the average of normal years pre-war, but many 
more orders are needed than was then the case, because 
plant has been so greatly extended and many thousands 
of operatives imported to do war work have settled in 
the district and are reliant upon the staple industries, 
One good feature is the settlement of the strike at Stock. 
bridge, Rotherham, and Parkgate, which for eight weeks 
has reduced production of basic steel to about one-third 
of the customary tonnage, and has diverted valuable 
orders to other competing districts. The men ballotted 
by a considerable majority in favour of accepting the 
employers’ offer of similar rates and conditions to those 
obtaining in comparable works in other parts of the 
country. Furnaces are being started up as quickly as 
is warranted by the state of order books, and the eight 
thousand operatives thrown idle will be gradually 
absorbed. Meanwhile, owing to the generally unsettled 
outlook, due in some measure to political disturbance, 
there is no rush on the part of makers of finished products 
to cover forward commitments, and prices on the whole 
reveal a downward tendency, despite the fact that in 
many instances they are already declared to be unremun- 
erative. Some of the more progressive steel manipu- 
lating sections, judging from the latest reports, have 
roduced more favourable results than was anticipated 
rom the accounts published by similar concerns, while 
makers of picks, shovels and mining requisites are able 
to show fairly substantial profits. Concentration on the 
application of rust-resisting metals to engineering use is 
attracting a considerable amount of new business, which 
tends to spread with the gradual reduction of production 
costs. 


Hull Coal Traffic—The September returns relating to 
South Yorkshire coal traffic via the Humber ports show 
a decrease’ of 126,597 tons, as compared with the corres- 
ponding month last year, the respective totals being 
404,958 as against 531,555. For the nine months the 
total sent from this district, 3,721,235 tons, represented 
a drop of over one and a half million tons,.as compared 
with that for the first nine months last year. Exports 
during the same period were little more than half those 
for January to September, 1923. 


South Yorkshire Coal Trade.—The slump in export 
requirements continues to have a serious effect on steam 
coal pits. The most notable contractions in demand 
are from France, Germany and Sweden. Purchases by 
Belgium and Denmark are, on the other hand, slightly 
higher than at this time last year. Home buying is 
fairly steady and contract deliveries are absorbing the 
bulk of the output. Cobbles, nuts and best quality 
slacks have taken on a somewhat firmer appearance, but 
there is still a good deal of price-cutting in inferior grades. 
Production of furnace and foundry coke is being restricted 
until stocks are cleared. The trend of housecoal price 
continues upwards, the latest advance being one of two 
shillings and sixpence in Derbyshire best brights. 
Quotations :—Best branch hand-picked, 32s. to 35s. ; 
Barnsley best Silkstone, 26s. to 28s. ; Derbyshire best 
brights, 27s. to 32s. ; Derbyshire best house, 24s. to 26s ; 
Derbyshire best large nuts, 22s. 6d. to 25s. ; Derbyshire 
best small nuts, 14s. to 16s.; Yorkshire hards, 21s. 6d. 
to 23s. 6d. ; Derbyshire hards, 21s. to 23s. ; rough slacks, 
lls. to 13s. 6d.; nutty slacks, 10s. to 12s. ; smalls, 6s. 
to 8s. 6d. 








THE TRANSATLANTIC JOURNEY OF THE AIRSHIP 
“* Z.R.3.”—The Zeppelin airship Z.R.3, built in Germany 
for the United States Navy, was successfully landed at 
Lakehurst, New Jersey, on Wednesday morning, the 
15th instant, having completed the 5,000-mile journey 
from Freidrichshafen in 80 hours 45 minutes. The petrol 
supply, it is understood, was sufficient for a further flight 
of 20 hours’ duration, in spite of the fact that heavy gales 
were encountered during the latter part of the journey, 
the head winds attaining a velocity of 50 m.p.h. to 
60 m.p.h. The Z.R.3 is 656 ft. in length, 90 ft. 6 in. 
in maximum diameter, and has a gas capacity of 2,470,000 
cub. ft., giving a gross lift of 80 tons and a disposable 
lift of 40 tons. Her maximum speed is stated to be 
76 m.p.h., and her normal cruising speed 67 m.p.h. It 
will be remembered that the British airship R.34 made 
a double transatlantic journey in July, 1919, flying 
from East Fortune, in Scotland, to Mineola, Long 
Island, a distance of 3,130 miles, in 108 hours, while the 
return journey was completed ’in 75 hours. 





Str CHartes Parsons’ EartH-Borine SoHEME.— At 
a luncheon given on September 26, at the Engineers 
Club, New York, in honour of Sir Charles Parsons, 51! 
Charles Morgan, Mr. W. H. Patchell and Senatore Lig! 
Luiggi by the four national engineering societies © 
America, Sir Charles Parsons invited international co- 
operation in his scheme for sinking a shaft 12 miles — 
the earth. Such an exploration, Sir Charles said, mig . 
reveal the existence of new elements and of metals 
heavier .than those at present known. Preliminary 
investigations of the possible methods of construction 
had been made, and it was thought to be a practica 
engineering project. No return of a financial mee 
could be anticipated from the endeavour, but information 
of great scientific importance might be obtained, ba 
the venture must be regarded as of equal epeatence © 
lar exploration. Senatore Luiggi. President of “s 
Roslety of Italian Engineers, later advocated the priv - 
ownership of public utility services because 0! 
inefficiency generally shown in State management. 








furnace, has fused down into a spherical Jump. 





Limited, Birmingham. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There was only a thin 
attendance at the weekly market, the tone of which 
was again cheerless, and the election ap to be 
more discussed than was business. Cleveland pig-iron 
was in ample supply for needs, but was by no means 
abundant, and makers were somewhat markedly dis- 
inclined to acknowledge further fall in values, though 
on the other hand, customers considered prices asked 
were too high. Producers protested that quotations 
were already unremunerative, and adhered to 85s. for 
No. 1 quality, 80s. for No. 3 grade, 79s. for No. 4 
foundry, and 78s. for No. 4 forge. 


Hematite—There is little new in the East Coast 
hematite branch. With curtailed output, makers are 
disposed to take a rather firmer stand, but supply is 
still very plentiful, and producers are anxious to liqui- 
date their large stocks. Nos. 1, 2 and 3 are 88s.; and 
No. 1 is quoted 6d. above mixed Nos. 


Foreign Ore.—Sellers of imported ore experience as 
much difficulty as ever in arranging contracts, con- 
sumers continuing to hold off the market. Quotations 
are based on best rubio at 21s. 3d. c.i.f. Tees. 


Blastfurnace Coke.—Durham blastfurnace coke is in 
oly very moderate request. Good medium qualities 
are on sale at 258. delivered to local users. 


Ironstone Miners’ Wages.—Under sliding scale arrange- 
ments, Cleveland ironstone mineowners are entitled to 
reduce wages by 5-2 per cent., but when the owners 
met the miners’ representatives at Middlesbrough this 
week they sympathised with a strong appeal made by 
the latter and decided to make no reduction. Thus 
wages for the present quarter remain at 78 per cent. above 
the base rate. 

Manufactured Iron and Steel.—Finished iron and steel 
materials continue very slow of sale, and prices are weak. 
A 10s. reduction made in plates, angles, and joists is only 
what was anticipated, but hope is expressed that the 
actual fall will stimulate buying to some extent. Among 
the principal market quotations for home business are : 
Common iron bars, 127, 10s. ; iron rivets, 141. 5s.; pack- 
ing (parallel), 92.; packing (tapered), 12/.; steel billets 
(soft), 87. 10s. ; steel billets (medium) 9/.; steel billets 
(hard), 91. 10s8.; steel rivets, 141. 15s.; steel boiler 
plates, 137. ; steel ship, bridge and tank plates, 9/. 15s. ; 
steel angles, 97. 10s. ; steel joists, 97. 10s.; heavy steel 
rails, 91.; fish plates, 131.; and galvanised corrugated 
sheets (24-in. gauge, in bundles), 187. to 18/7. 5s. 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Scottish Steel Trade.—Movement in the Scottish steel 
trade is still of a very restricted nature and specifications 
are most difficult to secure. The demand for plates and 
sections is very limited and much plant is not being 
operated at the present time. One of the main causes of 
the dullness at the various works is that very severe 
competition is being experienced for almost anything on 
offer. Not only have the local producers to face low 
prices from the Continent, but makers south of the 
border are also submitting very keen quotations. To 
meet this, the Scottish steel makers decided to make a 
reduction of 10s. per ton in the price of plates and 
sections as from Monday of this week, making the current 
quotations as follow :—Boiler plates, 13/. per ton; ship 
plates, $ in. and up, 9/. 15s. per ton; and sections, 
9 10s. per ton, all delivered Glasgow stations, and 
subject to the usual extras and conditions. The export 
prices are very poor and unremunerative. Black sheet 
makers are doing fairly well, especially in export, as large 
lots are booked and regular shipments are being made of 
galvanised and corrugated sheets to India, South Africa 
and South America. The current home price is 12/. 10s. 
per ton for sheets, # in. to 4 in., delivered Glasgow 
stations, 
_ Malleable Iron Trade.—Conditions in the West of 
Scotland malleable iron trade must still be reported as 
very disappointing. Not only is the amount of work on 
hand exceedingly poor, but fresh bookings—those that 
are being secured—are of small tonnage. This applies 
both to the home demand and to shipment-lots. In the 
re-rolled steel branch of the trade, quietness is general 
with prices tending to sag. ‘‘Crown” bars are quoted 
without change at 127. 10s. per ton, delivered Glasgow 
stations, 
_ Scottish Pig-Iron Trade.—No change has taken place 
in the Scottish pig-iron trade over the week, and a dull 
tone prevails. ‘There is only a small demand on home 
account, while that for shipment lots is just about as 
poor as it could possibly be. The output is much 
restricted at present, and there is a decided possibility of 
a further curtailment before long as stocks are accumu- 
lating. Prices are unchanged but have an easier ten- 
dency, and are as follow :—Hematite, 4/. 15s. per ton 
Gilivered at the steel works; foundry iron, No. 1, 
» 15s. per ton; and No. 3, 41. 10s. per ton, both on 
trucks at makers’ yards. 
Phases ts: _ Pig-iron Shipments.—The’ shipments of 
eutiak pig-iron from Glasgow Harbour for the week 
nded last Saturday, October 11, were again small 
ne only amounted to 519 tons 13 cwt. Of that total, 
al tons 13 cwt. went overseas and the balance of 
sg went coastwise. For the corresponding week 
: ast year the figures were 1,694 tons foreign and 119 tons 
Castwise, making a total shipment of 1,813 tons. 
qytatitution of Engineers and Shipbuilders in Scotland.— 

€ first meeting for the ensuing session of the Institution 





ENGINEERING. 


of Engineers and Shipbuilders in Scotland was held on 
Tuesday last in the hall, Elmbank Crescent, Glasgow. 
The President, Mr. J, Howden Hume, in his presidential 
address, referred to the present disastrous condition of 
affairs in trade, and said that it had been brought about 
largely by the loss of our export business, This, he 
thought, was due to the change in the financial equilibrium 
of the world caused by the war, as nations which were 
formerly our best customers were now unable to pay the 
prices of our manufacturers, and could themselves 
— the goods at lower costs than ours. The ship- 

uilding industry had been adversely affected to a 
serious extent by the Washington Treaty, as a result 
of which employment had been greatly decreased, and 
many of our best artisans had emigrated, while the 
collapse of the world’s markets and the over-production 
of merchant ships during and immediately after the 
war had also a bad effect on shipbuilding. Now the 
Dawes scheme, thoroughly well intentioned and altruistic 
though it was, would, he was afraid, be equally disastrous 
to the industry. At the close, on the motion of Mr, 
Harold E. Yarrow, the president was thanked for his 
address, and afterwards a paper entitled “‘ Pulverised 
Fuel in its Commercial Aspect *” was read by Mr. Alfred 
J. T. Taylor, of Toronto. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Coal Trade.—The present condition of the Welsh 
coal trade shows little alteration. Most classes of coal 
continue in excess of the demand despite a considerable 
reduction in the output due to numerous rs stoppages 
and irregular working. The undertone of the market, 
however, is somewhat better and the feeling for November 
is distinctly brighter so far as the volume of business 
is concerned. A fair number of inquiries are circulating 
for delivery next month from all over the world but it 
yet remains to be seen whether they are of a genuine 
character or in the nature of “ feelers.’”” The Argentine 
Navy want prices for 30,000 tons of best large coal over 
the next three months. The French Midi Railway also 
want prices for 110,000 tons of large and through coal, 
chiefly Monmouthshires for locomotives, and 45,000 tons 
of patent fuel with delivery over the whole of next year. 
Other smaller inquiries are also circulating. Meanwhile 
anthracite coals are exceedingly scarce and firm on the 
basis of 52s. 6d. for Big Vein large and 60s, for machine- 
made cobbles, with the result that an improved demand 
has been created for sized coals and best dry large as a 
substitute. Best dry nuts command up to 31s. with 
semi-bituminous up to 26s. and bituminous 24s., while 
best dry large is up to 28s. Other grades of coal, how- 
ever, are in abundant supply with the exception of best 
steam smalls which are steady at 14s. 6d. to 15s. Best 
Admiralty large rules from 27s. to 27s. 6d. with seconds 
from 24s. 6d. to 25s. 6d. and Monmouthshires from 23s. 
to 25s., while smalls range from lls. to 14s. Exports of 
coal as cargo from South Wales last week amounted to 
460,700 tons as against 381,140 tons in the previous 
week. Shipments to France amounted to 151,553 tons 
compared with 167,267 tons, to Italy 56,014 tons against 
51,321 tons, to South America 90,685 tons against 
39,599 tons, and to British coaling depots, 50,034 tons 
against 38,021 tons. 


Iron and Steel.—Exports of iron and steel goods from 
South Wales in the ‘past week totalled 14,876 tons com- 
pared with 21,152 tons a week ago. Shipments of tin- 
plates and terneplates amounted to 5,257 tons against 
12,589 tons; blackplates and sheets totalled 561 tons 
against 4,516 tons: galvanised sheets to 5,137 tons 
against 2,630 tons and other iron and steel goods to 
3,921 tons against 1,318 tons. . 





ELEctTRICITY IN CanADA.—The Hydro Electric Com- 
mission of Ontario, which supplies practically the whole 
of the electricity used in the Province, has now 320,000 
customers, and the average domestic user in Ontario 
gets his light and power for a cost of about 4s. per 
month. 


Tue Late Mr. CamMeBELL THOMSON.—A prominent 
Indian railway engineer, Mr. Campbell ,Thomson, died 
at the age of 78 years, at Tunbridge Wells on October 13. 
He entered the Indian Public Works Department in 1869, 
and after obtaining a valuable experience of railway 
work in Bengal, he was appointed executive engineer in 
1880. After fourteen years’ service in this capacity 
he was ange superintending engineer. Further 
responsibilities were given him in 1898, when he was 
appointed Deputy Engineer-in-Chief of the Southern 
section of the North Western Railway. The following 


Mr. Campbell Thomson was made chief engineer p 


year 
of the whole system, consisting of 5,000 miles of track, 
and this post he held until he retired in 1909. 


Tue D. B. Morison ENGINEERING SCHOLARSHIP.— 
Mr. Reginald Porter, of West Hartlepool, has been 
awarded, on the results of a competitive examination, 
the first D, B. Morison Engineering Scholarship. This 
scholarship, which is of the value of 1501. a year, was 
founded by Mr. Morison to enable the best apprentice 
each year in the works of Messrs. Richardsons, Westgarth 
and Co., Limited, to obtain additional instruction over 
that provided under the Apprentice Advancement 
Scheme, which has been in operation for twenty-two 
years. By this scholarship the recipient is enabled to 
take a year’s classes at the Armstrong College, Newcastle 
to complete the training in the West Hartlepool Technical 
College under the old scheme of apprentice training. 
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NOTICES OF MEETINGS. 

THe Junion InstiruTion: oF ENGINEERS.—To-night 
at 7.30 p.m., at the Royal Society of Arts, John.street, 
Adelphi, W.C. 2. Lecture: ‘“‘ High-Voltage Electric 
Oscillations,” by Mr. R. P. Howgrave Graham. Friday, 
October 24, at 7.30 p.m., at 39, Victoria-street, S.W. 1. 
Lecturette: ‘‘ Powdered Fuel,’’ by Mr. F. F. Evans. 

THE NorTHaMPTON ENGINEERING COLLEGE EN- 
GINEERING SocreTy.—Monday, October 20, at 5.30 p.m., 
at. St. John-street, Clerkenwell, E.C. 1. Presidential 
Address, by Mr. 8. C. Laws, M.A., M.Se.; also ‘‘ The 
Power of the Flame,” a cinema film on welding, pre- 
sented by Captain Richardson. 

Tue Braprorp Enermeermne Society.—Monday, 
October 20, at 7.30 p.m., at the Bradford Technical 
College. Lecture: “‘ The Manufacture of Forgings,” by 
Mr. F. Somers, M.I.Mech.E. 

Tus Instrrutse or TRANSPORT.—Tuesday, October 21, 
at 5.30 p.m., at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. 2. Lecture: “ Locomotive 
Running,” by Mr. W. G. P. Maclure. 

Tue InstitvuTE oF Marine ENGINEERS.—Tuesday, 
October 21, at 6.30 p.m., at 85-88, The Minories, Tower 
Hill, E. 1. ‘‘ Present Tendencies in Steam Generation,” 
by Sir Jas. Kemnal. 

THe Mancuester METALLURGICAL Society.—Tues- 
day, October 21, at 7 p.m., at the College of Technology, 
Manchester. ‘‘ Non-metallic Inclusions in Steels,’’ by 
Mr. A. McCance, D.Sc. 

Tue Mipianp Institure oF Mininc ENGINEERS.— 
Wednesday, October 22, at 2.30 p.m., in the Metallurgical 
Theatre, Sheffield University, St. George’s-square, 
Sheffield. ‘‘ The Collieries of the First Danube Steam 
Navigation Company (D.D.S.G.), near Pécs (Funfkirchen), 
Hungary,” by Dr. J. Herczegh. Papers open for dis- 
cussion: (1) ‘“‘The Theory of Ventilation: A Review 
of its Present Treatment,” by Professor Douglas Hay, 
B.Sc.; (2) “The True Effect of Natural Ventilation in 
Deep Mines,” by Mr. Robert Clive; (3) ‘‘ Flame-Proof 
Design of Casings for Electrical Apparatus,”’ by Professor 
Douglas Hay and Mr. I. C. F. Statham. 

Txe InstirvTIon or ENGINEERING INSPECTION.—- 
Wednesday, October 22, at 5.30 p.m., at the Royal 
Society of Arts, John-street, Adelphi, W.C. 2. ‘‘ Crank- 
less Engines,”” by Mr. A. Hamilton. 

Tue Institution or Crviz ENGINEERS: YORKSHIRE 
AssocraTIon.—Thursday, October 23, at 7.30 p.m., at 
the Griffin Hotel, Boar-lane, Leeds. Presidential 
Address, by Mr. G. A. Hart, M.Inst.C.E. 

Tue InstiruTiIon oF WELDING ENGINEERS.—Thurs- 
day, October 23, at 8 p.m., at the Engineers’ Club, 
Coventry-street, W.1. ‘Steel Wire: Its Manufacture, 
Properties, and Uses for Welding and Other Purposes,” 
by Mr. E. A. Atkins, M.I.Mech.E. 

THe InstiruTion oF ELEcTRICAL ENGINEERS.— 
Thursday, October 23, at 6 p.m., at Savoy Place, 
Victoria Embankment, W.C.2. Inaugural address by 
Mr. W. B. Woodhouse. 

Tue InstirutTIoN oF MECHANICAL ENGINEERS.— 
Friday, October 24, at 6 p.m., at Storey’s-gate, S.W.1. 
“The Missing Pressure in Gas Engines ” and ‘“‘ Heat Loss 
in Gas Engines,”’ by Professor W. T. David, M.A., Sc.D. 

THE MANCHESTER ASSOCIATION OF ENGINEERS.— 
Friday, October 24, at the Engineers’ Club, Albert- 
square, Manchester. ‘‘ Costing and Works Accounting, 
with Special Reference to Engineering,” by Mr. K. 
Dunkerley. 

THe Hutt Association or Enornurrs.—Saturday, 
October 25, at the Municipal Technical College, Park- 
street, Hull. Lecture: ‘‘ Modern Constructional Plant 
and Its Application,” by Mr. Ivan W. Benson. 








Etecrriciry Suppry at LeeK.—For the year ending 
March 31, 1924, the Electricity Works of the Leek Urban 
District Council had an output of 1,642,000 kw.-hours, 
which were sold at an average price of 2-8d. per kw.- 
hour, which is remarkably cheap, considering the small 
size of the undertaking. The power is generated 
entirely by internal combustion engines, and the plant 
has just been increased by a 600 brake horse-power 
National vertical tandem gas engine, which is a duplicate 
of an engine installedin 1922, It is said that for the past 
two or three years there has never been even a temporary 
or partial failure of the supply. The engineer to the 
Council is Mr, H. A. Tulloch, 





LyMpneE Triats of Two-SEATER LIGHT AEROPLANES : 
ApDENDUM.—In connection with an article on the 
above subject, which appeared in our last issue, on 
525, we are informed by the Air Ministry that 
while the results so far achieved are sufficient to warrant 
the formation of a few light-aeroplane clubs, the Ministry 
does not feel justified in recommending the adoption 
of any existing types of dual-control aeroplane for the 
use of such clubs until the engine question has been 
considered further. The aeroplanes taking part in the 
trials, the Air Ministry points out, proyed themselves 
to be thoroughly efficient and satisfactory, and, with 
the power plants installed, they were able to carry out 
the prescribed tests, which included a 10-hours’ reli- 
ability test. It was nec , however, to run the 
engines at very high speeds in order to attain the maxi- 
mum formance required for the competition, and 
reliability suffered in consequence. The Ministry, 
therefore, is now reviewing the whole position with regard 
to engines for the proposed club machines, in order to 
obtain the necessary technical data apart from the 





adverse conditions existing in the competitive trials. 
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RESEARCH. 


Tue word “ research ’”’ has of late been so greatly 
abused that it must have required some courage 
on the part of Dr. W. R. Ormandy to adopt the 
term for the title of his presidential address to the 
Institution of Automobile Engineers, which was 
delivered on Wednesday evening last. Some 
imperfectly inspired prophet of the Victorian era 
once declared that science was measurement, and 
this hopelessly inadequate definition would seem 
to have been blindly adopted by many laboratory 
operatives, who often appear to think that, so 


¢|long as they are measuring something they are 


necessarily making a valuable contribution to 
science, and are apt to assume accordingly an 
irritating air of superiority to the draughtsman 
and works manager, whose daily activities, in 
innumerable instances, are far better entitled to be 
considered research in the best signification of the 
term than the barren and uninspiring record of 
measurements to which it is constantly applied. 
Perhaps it was some consciousness of a prevalence 
of this feeling of irritation with the pretensions of 
“the hodmen of science,” which led Dr. Ormandy’s 
choice of a subject for his discourse. We all 
respect the man who pursues science for its own 
sake, and of such men we have had some splendid 
instances amongst our own countrymen. But just 
as in certain religious communities the standing 
acquired by the devotion and self-sacrifice of 
prophets and martyrs has been . subsequently 
exploited by. men. of ignoble character, so there 
does seem a danger that men who pursue research 
as an alternative, say, to the grocery trade, shall 
attempt to arrogate to themselves halos that belong 
of right only to a few exceptional personalities. 
The latter have seldom in the past received an 


2! ciled with his observations. 





adequate reward for their services to society, and 
it was probably a realisation of this which led to 
the establishment of the Nobel prizes, which have 
done something to redress the inequity. We note, 
however, that the “‘researchers’”’ trade union is 
opposed in principle to these, influenced possibly 
by the well-founded conviction of the rank and 
file of their members, that none of these excep- 


2| tional awards are likely to fall to their lot. 


As matters stand, technical institutions and 


543 | professional journals are constantly asked to accept 


lengthy communications describing in minute detail, 
accompanied by heavy tables, series of measure- 
ments which either lead to no practical conclusion, 
positive or negative, or in other cases are merely 
repetitions of measurements which have already 
been made elsewhere. To such communications 
Professor Armstrong has aptly applied the term 
research. It is, of course, quite proper that such 
researches should be made, and indeed in certain 
laboratories the young student is given the task of 
confirming, by renewed experiments, results attained 
by investigators of established reputation. He 
thus gains facility in laboratory manipulations. 
Frequently unexpected results are announced, but 
these can generally be traced to errors on the part 
of the inexperienced experimenter, who thereby 
acquires first-hand knowledge of the pitfalls awaiting 
the unwary. 

Much of the “research” work offered to tech- 
nical institutions and the like constitutes hardly 
an advance on the foregoing. At other times the 
investigator frames some hypothesis which, if 
confirmed, would be of considerable importance. 


9| Quite properly, he tests this by experiment, and 


finds that his provisional theory cannot be recon- 
A mere announce- 
ment of the fact is in that case all that is 
warranted, but not infrequently he seeks to 
publish a lengthy detailed description of his abortive 
investigation. 

One class of legitimate “research” has already 
been commented on; but there is another type 
which is of fundamental value, viz., the determina- 
tion of certain important physical constants with 
extreme precision. This class of work is, however, 
beyond the capabilities of the ordinary laboratory 
operative, a certain touch of genius in the experi- 
menter being of greater importance than mere 
industry and equipment. The most striking 
instance of the possible importance of such a 
“research ’’ is, no doubt, the late Lord Rayleigh’s 
re-determination of the density of nitrogen. This 
was taken up because Regnault had failed to make 
a certain small correction in his, own masterly 
investigations. The discovery of argon and the 
whole series of noble gases originated in the circum- 
stance that with certain samples of nitrogen the 
total weight of gas and container appeared to be 
1 part in 1,000 more than with other samples. 
The actual difference in the weights was only 
2-3 milligrammes, a discrepancy which, it is pretty 
safe to assume, would have been ignored by the 
average researcher, and probably quite properly, 
as the average man cannot pretend to 'a four- 
figure accuracy in highly delicate experiments, 

It was, no doubt, corresponding results—e.g., 
Joule’s conclusion, that heat had a mechanical 
equivalent, depended on the measurement of tem- 
perature differences so small that they could only 
be expressed in hundredths of a degree—that led 
to the inadequate definition of science to which 
reference has already been made. It would be more 
correct to say that. science consists of hypotheses 
supported by measurement, and unless re- 
measurements disclose either large differences 
from their predecessors, or possible minute but well 
confirmed discrepancies with current hypotheses, 
they are of but limited interest and value. It is 
the failure on the part. of the ordinary run of 
experimenter to realise this which is causing a 
certain revulsion of feeling against industrial 
research, and it is well, therefore, that Dr, Ormandy 
should draw attention to the fact that laboratory 
investigations have cleared up many obscure points 
in the behaviour of internal-combustion engines. 
It had long been common knowledge that maximum 
power output is attained with mixtures distinctly 
richer than that necessary for complete combustion 
and that the engine is more flexible when worked 
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with such mixtures. Messrs. Tizard and Pye have, 
Dr. Ormandy stated, been recently able to correlate 
this with the increase in the specific heat of gases 
with rise in temperature and the dissociation of 
certain of the products of combustion. They have, 
moreover, he stated, established the fact that all 
the usual fuels are practically alike in behaviour. 
None of them will burn if the mixture is more than 
20 per cent. weaker than the ‘‘ theoretical ’’ mixture, 
and with richer mixtures the. power output follows 
the same law with all these fuels. It further appears 
that high compressions give rather a higher increase 
of efficiency than would be estimated from the air 
standard, and, moreover, fuels differ greatly in their 
power of withstanding high compressions without 
detonating. The alcohols are much superior to the 
petrols in this respect. It is, however, very curious 
and interesting, as showing how little we really 
know about. the mechanism of combustion, that 
the tendency of the petrols to detonate can be 
reduced by small admixtures of certain other 
bodies. . The reason is still to seek. 

Dr. Ormandy perhaps rather over-emphasised the 
utilitarian value of research in pure science. Such 
researches have more than sufficient justification, 
in. that they satisfy our innate curiosity as to the 
nature of the wonderful world in which we live. 
That. they so frequently lead to improvements in 
the amenities of existence is to be regarded rather as 
a lucky bonus, rather than as any weighty argument 
for the encouragement of such pursuits. 

Industrial research, quite properly, is, of course, 
inspired by other motives, and it has undoubtedly 
some striking successes to its credit, in addition to 
innumerable minor improvements in trade pro- 
cesses. The drawn wire lamp was, for example, 
developed in the laboratories of the General Elec- 
tric Company of America, and in pre-war times 
German makers of refractories were, as the result of 
laboratory research, producing very high qualities of 
fire bricks and furnace linings from somewhat 
indifferent raw materials. In the very nature of 
things, however, most industrial research work 
must be of a somewhat humdrum character, 
requiring for its pursuit no higher qualities than 
are needed by the draughtsmen or works manager. 








TRANSPORTATION HANDICAPS TO 
TRADE. 


THE question of road improvements is too often 
discussed as if the whole object of good roads was 
to permit the safe and comfortable passage of motor- 
vehicles at high speeds. Attention has been 
concentrated on the provision of smooth and dustless 
surfaces, the widening of narrow places, the eli- 
mination of dangerous corners and other matters 
highly important to motor-car drivers, but by no 
means the only ones to be considered. The general 
principle that roads should be constructed in a 
manner, suitable for the traffic they have to carry, 
must not be interpreted only in the interests of the 
users of fast-moving motor cars, charabancs and 
motor lorries. Adequate roads are as essential to 
the trade of the country as to its recreations, and it 
is fully time that steps should be taken to remove 
the handicap upon our manufacturers which the 
present state of affairs imposes. Many pieces of 
machinery are now so large and heavy that the 
railway: companies are either unable to take them 
at all, or charge such high rates that railway trans- 
portation is commercially prohibitive. In such 
cases, unless the roads are fit to carry the load, the 
manufacturer has no option but to decline the order. 
His work-people are thus deprived of earnings, his 
potential customer has to put up with a less desirable 
machine, and last, but not least, his ability to keep 
pace with the developments of his foreign competitors 
is definitely at an end. 

It is in connection with the transport of electrical 
machinery that the limitations of our railways and 
roads are becoming specially apparent. Ship- 
builders and marine engineers may have to handle 
larger or heavier single pieces of machinery, but 
such firms, in the nature of things do not require 
land transportation for any distance. Our heavy 
electrical firms are mostly inland, and even if they 
were not, their products have to be carried to 
inland power stations, as well as to shipping ports. 
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Modern electrical practice calls, for single pieces 
weighing from 50 to 80 tons or more, and of larger 
dimensions than the railway loading gauge will 
pass. It is out of the question to increase the 
railway loading gauge throughout the country at 
the present time, but the Ministry of Transport 
might very well take such steps as would ensure 
safe road transit for large and heavy weights 
between the main towns of Great Britain. So far 
as injury to road surfaces is concerned, it would be 
reasonable to insist that only approved types of 
vehicles should be used, with caterpillar tracks if 
necessary, so as to give the fullest distribution of 
weight on the ground. Hauliers of exceptional 
loads should be held responsible for damage caused 
to road surfaces and should be restricted to routes 
and hours of travelling, but as a set-off against this 
control, they should be provided with a definite 
route between all large towns on a road of such a 
nature that they could traverse it safely with their 
loads. 

The inadequacy of our internal transport facilities 
has been demonstrated a good many times recently, 
and complaints on this score are certain te become 
more frequent in the future. Some of the exhibitors 
at Wembley could, no doubt, tell stories of their 
difficulties in getting material from their works to 
London, and must be contemplating its return with 
little enthusiasm. The Transverter of the English 
Electric Company, which forms so prominent, an 
exhibit in the Palace of Engineering, was hauled 
from Preston to the outskirts of London, a matter of 
something like 200 miles by road, because the 
railway was unable to carry it. Then, we under- 
stand, further road transport became impossible, 
and the last few miles of the journey had to be 
made by rail. The trouble and expense of this 
transhipment must have been very great, but under 
the existing state of affairs, no other course was 
possible. Furthermore, what difficulties and delays 
the makers met with in so long a road journey 
with a load weighing, we believe, over 60 tons may 
be left to the imagination of those who have had 
similar tasks to perform. 

Public attention has recently been called to the 
question of road transport by the haulage of the 
stator of a 20,000 kv.a. turbo-alternator, from the 
works of the General Electric Company at Witton 
to the Marylebone Power Station. A machine of 
this size cannot be called an especially large one, in 
view of modern power station practice, and if 
electrical development proceeds as we hope it will, 
dozens of machines as large, or larger, should be 
installed within the next few years. The stator 
weighed 62 tons and occupied a space 12 ft. square 
by 11 ft. 2 in. high. A 50-ton stator, by the same 
manufacturers, had been carried by rail from 
Birmingham to Manchester for shipment to Austra- 
lia some months before, but no railway between 
Birmingham and London could transport the larger 
stator, so that there was no alternative to sending 
it by road. The distance is 113 miles by rail and 
considerably more by road, particularly as a route 
had to be selected along which such a load could be 
taken with the least danger. The job was under- 
taken by Messrs. H. Bentley and Co., Limited, of 
Halifax, who make a speciality of heavy and diffi- 
cult haulage work, and after a ten-days’ journey, 
the machine was safely deposited at the power 
station. 

The fact that it did arrive, must not, however, 
be taken as evidence that our roads are adequate 
for the passage of large stators of the kind in ques- 
tion. It is more truly a tribute to the engineering 
and diplomatic skill of the haulage contractor. 
The stator was carried on a truck having two 
four-wheeled bogies, the gross weight being 75 tons. 
The leading bogie-wheels were 2-ft. diameter, and 
the trailing wheels 2-ft. 9-in. diameter. The smaller 
wheels permitted the bogie to swivel through a 
right angle underneath the platform of the truck. 
All wheels were 12 in. wide and so arranged that 
each track was 2 ft. wide. Two traction engines 
were normally employed for haulage while a third 
engine, which usually had to bring along the coal 
truck, was available on the hills. The stator on 
its truck required 15 ft. head room, and in one case 
a bridge over the road did not give sufficient clear- 
ance. The local borough surveyor refused per- 
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mission for the road to be cut. away for a few yards 
under the bridge, although the General Electric 
Company offered to make it good again immediately. 
Another.route had, therefore, to be taken, ; 

Wherever the surface of the road seemed to. re: 
quire it, or where there were underground mains, 
steel plates were laid down for the wheels to travel 
over, thus protecting the road and distributing the 
weight. It is fortunate that no bridges appear to 
have been injured by the passage of the load, 
although many of them must have been nominally 
restricted to the use of much, lighter loads. After 
such a test, it is possible that permissible loads on 
certain of the bridges might be safely increased 
with a view to facilitating the movement of other 
heavy weights, We understand that the haulage 
contractors had their names taken by nearly every 
local authority on the route, for,exceeding the per- 
missible limits of weight on the roads, but the stator 
had to be moved somehow, and as the railways 
could not carry it, the roads had to... It is to be 
hoped that the whole incident will serve to empha- 
sise the importance of road. transport to our 
industrial development, and bring:about conditions 
under which the carriage of a'62-ton stator will be 
a less heroic undertaking. 








NATIONAL COAL RESOURCES. 


In pursuance of its intention to provide a survey 
of national coal resources the Fuel Research Board 
has now published particulars of the Arley seam 
in the Lancashire coalfield.* ‘The work included in 
this report: has. been carried out under the super- 
vision of a committee formed by an association 
of colliery companies—the Lancashire and Cheshire 
Coal Research Association—with a representative 
of the Fuel Research Board ‘and another of the 
Geological Survey. That this considerable enter- 
prise should have been undertaken under the 
auspices of so essentially practical a body is a 
matter of some significance to the probable practical 
value of the work. It is well known that even in 
the same seam coal will display considerable 
variations in composition, and those who use it 
might be apt to doubt whether in fact the variations 
may not be so wide as to deprive a systematic 
record of them of any industrial value. The readi- 
ness, however, with which a body whose interest in 
coal is predominantly commercial has undertaken 
the lengthy work in question warrants at least that, 
in the opinion of persons exceptionally familiar 
with its subject matter and acquainted particularly 
with the occurrence of the coal in the seam in 
question, the work is likely to lead to results of 
practical value, by which the various constituents 
of a seam may be used severally for the purpose for 
which they are most fit.. A similar committee has 
been formed. recently in the South Yorkshire 
district, and others are likely to be started else- 
where in the near future. 

The Arley seam, with which this report is con- 
cerned, extends practically from one end to the 
other of the Lancashire coalfield, over a length as 
the crow flies of somewhere about 40 miles, and, 
of course, is much longer when measured along the 
seam itself. It is of an average thickness of 3 to 4 ft. 
with local increases up to 6 ft. In the Lancashire 
coal trade it has the reputation of being singularly 
consistent in its composition, and indeed for the 
most part its name is accepted as a sufficient trade 
description of the coal. The results under notice 
show for the most part that this reputation is 
justified, when average samples are considered. 
Considerable differences, however, are found. to 
exist even locally when the seam is examined at 
various distances from floor to roof. In a section, 
for instance, in the Atherton district, from which 
samples were taken at intervals in height of about 
6 in., the average ash was 2-75 for the whole seam, 
but varied from 7-46 to 0-69 at different levels, 
the middle part being the lowest. In samples from 
the Bickershaw district, with an average ash of 
3:94 for the whole seam, four sections varied 
from 5-77 at the top to 2-01 in the middle. In 
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both these instances, as in others that were recorded, 
the ash was much higher at the top than elsewhere, 
and in the Bickershaw samples the top section 
contained considerable quantities of pyrites, which 
were not found lower down. It will be remembered 
that in other investigations the sulphur contents 
of a coal seam have been found to be localised in 
bands an inch or two deep, and a seam that pre- 
viously could not be used for making metallurgical 
coke became quite satisfactory for that purpose 
when the sulphurous part of the deposit had been 
removed. It would incidentally be interesting to 
know in what way it has been found convenient 
to make the separation in practice. Elsewhere, 
too, localised occurences of phosphorus have been 
met and dealt with successfully in a similar fashion. 

A number of tests were made of the results of 
low-temperature carbonisation both by assay at 
600 deg. C. in the Gray-King apparatus and by 
carbonisation in lots of about 100 Ib. each in the 
Station’s mild-steel horizontal retorts, a description 
of which has already appeared in these columns 
(August 10, 1923, page 169). So far as they go, the 
results of these trials show the same sort of concor- 
dance between the small and large-scale carbonisa- 
tions as has been observed previously, though the 
amount of material only allowed the large-scale 
experiment to be made on a sample representing 
the whole seam. The variations of coking capacity 
in different sections and in samples from different 
localities were also observed, and photographs of 
some of them are reproduced. The report contains 
also an account of the results of steaming this coal 
in vertical retorts, which have already been described 
more fully in a previous report of the Board (Enat- 
NEERING, November 2, 1923, page 565). A special 
experiment showed that the Arley coal glowed in 
oxygen under standard conditions at a lower 
temperature than any of the other Lancashire coals 
examined. Experiments on the force and persis- 
tence of explosions produced by the dust from 
various coals showed that, although Arley coal is 
slow in combustion and “ gob” fires are almost 
unknown with it, explosions produced with it are 
particularly violent, and do not seem to be mitigated 
by the use of stone dust. 

An entirely separate examination of the seam 
has been made in the Lomax Palzobotanical 
laboratories by the microscopical methods that 
have been developed there. These methods involve 
cutting sections of the coal so thin that they can be 
viewed by transmitted light; and a complete 
microscopical examination has been made of the 
Arley seam from two different localities by hori- 
zontal and vertical sections taken layer by layer 
from floor to roof. These sections are too numerous 
to be included in the report, but they are filed in 
the Research Department’s Records Bureau, and 
are available for examination by interested persons. 
The method is ancient, going back nearly one 
hundred years, but it is only recently, through the 
remarkable manipulative skill of the Messrs. Lomax, 
that serious practical application has been made 
of it. Some experience tends to show that it may 
be a useful method of predicting the general 
character of a seam. 

As a whole, the results indicate that the Arley 
seam is particularly valuable for gas making, though 
it may also be used for steam-raising, metallurgical 
and general purposes. Carbonised at 600 deg. C. 
all samples gave satisfactory yields of tar, gas, &c. 
but while from some districts the coke. produced 
at that temperature was strong and hard, that from 
others required to be blended with a.seam of inferior 
caking properties, 








THE MOTOR EXHIBITION AT OLYMPIA, 


Ix common with most other branches of engin- 
eering industry, the firms engaged upon the manu- 
facture of motor vehicles have -passed through a 
period of severe depression since we had occasion 
to comment on the last exhibition at Olympia. 
It is somewhat early to draw conclusions as to the 
effect of the removal of the McKenna duties, but 
the most advanced free trader is unlikely to quarrel 
with the conclusion ‘that their removal must 
aggravate depression in the first instance. In’ view 
of these circumstances it is not remarkable that there 
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‘should have been. a steady fall in prices, and. this 


can only have been borne. by.the most. .careful 
attention to the various. methods, of increasing 
efficiency in production. 

The continued high taxation on cars may have 
assisted the industry in that. it has to a great 
extent eliminated the competition of American 
firms who specialise in low-priced cars equipped 
with relatively large-bore engines. On the other 
hand, it must have had a marked effect in restricting 
the sale of cars to persons of limited means, and 
it seems unlikely that the very low ratio of cars 
to inhabitants in the British Isles will appreciably 
improve until the tax is lowered. When the tax 
was first increased to its present value a concession 
was made to owners of vehicles of which the engine 
was manufactured prior to January 1, 1913. The 
car was thus subject to this concession: in 1920 
if the engine was seven or more years old, but by 
fixing the date of manufacture instead of the age 
of the car as the basis on which the concession 
was made, the privilege is rapidly ceasing to become 
‘operative. 

At first: sight this appears to be an advantage 
to the manufacturer on the grounds that the 
continued use of an old car delays the purchase 
of a new one. Generally speaking, however; it 
will be found that such cars are used by people 
who could not meet the first cost of a new vehicle, 
but are able to pay for the comparatively heavy 
upkeep of an old one out of current income. 
The older cars in use must thus be a lucrative 
source of profit to the repairer, but the manufacturer 
also directly profits by the sale of spare parts. 

The growth of the industry has been exceedingly 
rapid, and it is only comparatively recently that 
there has been any consensus of opinion amongst 
manufacturers as to the broad lines to be followed 
in designing a vehicle for any particular class of 
service. A general similarity of ideas amongst 
the leading’ makers as to the location of the 
main components was observable for many years 
prior to the war, and this agreement frequently 
extended to many of the minor details of construc- 
tion. After the Armistice there was a marked 
recrudescence of unconventional designs ; and while 
the majority of the firms of older standing adopted 
a conservative attitude, many new firms entering 
the industry attempted to incorporate features 
inspired by the intensive aircraft development of 
the war period, such, for example; as radial engines. 
As might have been anticipated, the last five years 
have shown that the conservative policy of the 
older firms was amply justified, and developments 
in design based on aircraft experience have for the 
most part been of a minor. nature. They have 
chiefly taken the form of improvements in manu- 
facturing processes, and in the materials of con- 
struction. 

It is improbable that any fundamental change in 
either engine or transmission will take place for 
some time ‘to come, at any rate as: regards the 
touring vehicles such as:shown at the Exhibition. 
The matter stands on a somewhat different footing 
as regards commercial vehicles, where a strong case 
may be made out for the introduction of a low- 
powered theavy oil engine, and an extended. use 
of electric or other transmission giving greater 
flexibility than that attained with the step-down 
gear box. The most'striking departures from con- 
ventional design are to be seen in the cheaper 
class of light cars, as it is in such cases that one 
or other of the characteristics which are now 
deemed to be essential in a high-class vehicle may 
reasonably be sacrificed in order to reduce the 
cost. Some of these cars recall early. design in 
such features as air cooling, unconventional position 
of the engine, and ‘the use of -epicyclic gears. 

At the time of the last exhibition we referred to 
the increasing number of firms who were fitting 
overhead valve engines and front-wheel. brakes, 
and the only marked feature of the past year has 
been further development along these lines, together 
with the adoption, by a number of firms, of low- 
pressure tyres either as standard equipment, or 
as an alternative to the high-pressure cord tyre. 
It is probable that the rapid extension in: the use 
of overhead valves has resulted partly from the 
Treasury method ‘of taxation on cylinder’ bore. 
Given two engines of equal power at normal speeds, 
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one having overhead and the other, side-by-side 
valves, the overhead type will be. smaller and 
therefore lighter; but, on the other hand, it will 
be more expensive to make and more costly in 
upkeep, as its special characteristics will result in 
more rapid wear. It will also tend to become noisy 
more rapidly than the side-by-side valve engine, 
owing to. the greater number of wearing parts, the 
difficulty of ensuring adequate lubrication to the 
overhead gear, and the unfavourable position of the 
latter from the point of view of blanketing the sound 
produced. 

Under the present method of taxation, there is 
undoubtedly a very large demand for cars fitted 
with engines coming under the 10-h.p, rating, 
and a number of makers have specialised in an 
endeavour to meet thisdemand. There is practically 
no sale for a car in this class without a dickey, seat, 
and the general demand is for, a double dickey, 
so that the maker has to provide sufficient power 
for a.load of four persons. Unless such small 
engines are made with exceptional care and from 
the highest grade materials, they rapidly fall off 
in efficiency, and what is even more important, 
the wear is so rapid that the engines become 
objectionably noisy after a relatively short period of 
service. It is no uncommon thing for one of these 
cars to become noisier after three years running 
than many of the cars having engines of 12 or 
14 h.p. rating after six or more years’ service. 

Light cars in the past have been fitted almost 
exclusively with side-by-side valve engines, which 
are frequently called upon to run for considerable 
periods under loads which call for almost. their 
full power output, and it is not surprising that under 
these. circumstances, they soon become noisy. 
There is a very natural tendency amongst makers 
to, decrease the engine. weight by fitting overhead 
valves,, but, it is doubtful whether the improvement 
obtained by this means over the present side-by- 
side valve engines will compensate for the greater 
tendency to become noisy inherent in the overhead 
valve design. Many of the side-by-side valve 
engines we have referred to are already highly 
efficient. We are rather of opinion that every 
endeavour should be made to persuade customers 
to consent to a somewhat larger engine, and that 
this is quite possible is shown by the phenomenal 
success of one of the firms marketing a car in this 
class with such an engine. 

When commenting upon the War Office Specifica- 
tion for Subsidy Type Light Lorries, we: expressed 
the opinion that a considerable further extension of 
front-wheel braking was desirable, and we incline 
to the opinion that legislation should be introduced 
to make front-wheel braking compulsory on all 
ears. The rapid increase in the number of motor 
accidents which result either in fatalities or serious 
bodily injury is a matter of national concern, and 
any measure that can be proved to be for the greater 
safety of the public should receive the support of 
all manufacturers. There can be no serious doubt 
that front-wheel brakes fall within this category, as 
they add about 40 per cent. to the braking power 
of the car, and thus very appreciably reduce the 
distance in which the vehicle can be brought to 
rest. It is desirable that all four brakes should be 
operated .by the foot pedal, as the depression of 
this pedal in an emergency is quite automatic, 
whereas a conscious effort is almost invariably 
required to bring the handbrake into operation. 
Many accidents result from the failure of the driver 
to apply the handbrake instantly in an emergency, 
and even without front-wheel brakes it would be 
advantageous if the foot pedal brought into action 
the full braking power available. 

If the foot brake alone was capable of locking 
the wheels no advantage would accrue from 
coupling it up to the hand brake in addition, but 
it is common practice.to couple the foot pedal to 
the transmission brake, and after a few months’ 
service ‘this brake is liable to become relatively 
ineffective. 

Turning now to the consideration of modern 
design in rather more detail, there is an increasing 
tendency to adopt unit construction for engine and 
gear box, particularly in the lighter classes ‘of 
vehicles. This practice has undoubtedly much to 
commend it, as it eliminates two universal joints 
between the engine and gear box, but carefal 
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attention to the design is necessary if the clutch is 
to be reasonably accessible. Several models in the 
past have been very faulty in this respect. The 
practice of incorporating the gear box in the back 
axle unit overcomes this difficulty, but increases 
the unsprung weight on the back axle. This is 
not a point of great importance in the case of the 
smaller cars, and at least one of the leading firms 
utilises this construction for their smallest model. 

A point on which there is marked difference of 
opinion on the part of manufacturers is that of 
the anchorage necessary for the back axle. Several 
makers in recent years have marketed models in 
which neither torque tubes nor radius rods are 
fitted, the rear springs serving to take up the torque 
of both the propellor shaft and rear axle, at the 
same time performing the function of radius rods. 
This introduces a marked simplification into the 
design, but in such a case the entire safety of the 
vehicle depends upon the strength of the top, or 
anchoring leaf, of the spring. The rear springs of a 
vehicle very rarely break, and we are not aware of 
any accident that has occurred owing to the failure 
of this leaf, but the practice appears to contain a 
needless element of danger. The majority of makers 
fit a torque tube anchored at the rear of the gear 
box, and as this can be made to serve all the three 
purposes already enumerated, the springs can be 
designed solely from the point of view of their 
primary duty as shock absorbers. 

At the time of our going to press the exhibition 
has not actually opened, and we must therefore 
defer discussion of the actual models on exhibit to 
a later issue. There is one further point in general 
design to which we might draw attention before 
closing. Many cars which are relatively noiseless on 
top gear become excessively noisy on the lower gears, 
and although attention has recently been drawn to 
the importance of correct tooth form, the matter 
does not seem to have received the attention which 
it merits. Some of the larger cars may be said 
to be almost mechanically perfect with the exception 
of this defect, and it should be possible to effect a 
considerable improvement in the direction of more 
silent gears. 

(To be continued.) 





NOTES. 
Tue TRAINING OF FRENCH NAVAL OFFICERS. 


From the beginning of 1925, all candidates for 
the corps of French naval officers will be taken from 
the Ecole Polytechnique. The recent ministerial 
decree, which gives effect to this, makes a radical 
change in the method of recruiting naval officers. 
It has been rendered necessary by the decline in 
the number of competitors for the entrance examina- 
tion to the Ecole Navale. The Ecole Polytechnique, 
is the most famous school of applied mathematics 
in France. The military engineers, the artillery, 
the architects and surveyors of the Ponts et Chaus- 
sées; the corps of naval constructors and the 
hydrographic surveyors, all receive their theoretical 
training in it. Competition for entry is keen ; 
out of every eight candidates only one passes. The 
new ministerial order is certainly in keeping with 
the traditions of French naval training. In the 
eighteenth century the scientific knowledge of 
French naval officers was spoken of with respect 
by the rough, ill-educated seamen in the British 
service. Comment in the French naval press is, 
however, not very favourable. It is stated, in the 
first place, that the new order may not be even work- 
able. A large proportion of the candidates who 
pass into the Ecole Polytechnique resign and seek 
employment in civil life, if their positions on the 
final lists do not entitle them to posts in the civil 
engineers ; and decline absolutely to be drafted 
to the military professions. If the number of 
candidates for a naval career has decreased it is 
because the service is not popular; and there is 
no reason to suppose that a preliminary training 
in the Ecole Polytechnique will make it so. Also, 
the French tendency to regard mathematics as 
the one essential thing in a naval officer’s educa- 
tion has come in for severe criticism. It is said 
to be a fresh manifestation of the national mania 
for developing intelligence at the cost of everything, 
character included. The French system of training 








is unfavourably compared with the British method 
“The British think that the most important thing 
in a naval officer is not that he shall have 
scientific knowledge—although their officers are 
not as ignorant as has been supposed—but that he 
shall have a taste for the life ; a practical training, 
and a special character. The British navy 
is, or at least seems to be, separated from the rest 
of the country. It gains, and the country loses 
nothing.” 


Soviet Patent Laws. 


The possessors of an exceptionally sanguine dis- 
position or of an. unusually adventurous tempera- 
ment may be interested in a synopsis of the Soviet 
patent laws, which has been drawn up by Professor 
J. Heifetz of Leningrad, and is issued in pamphlet 
form under the title “‘ Principles of the New Russian 
Legislation for the Protection of Industrial Pro- 
perty.” In it will be found a clear statement of the 
law as it now exists, but, of course, it is impossible 
to guarantee that it may not be fundamentally 
altered in a month’s time, or at any other period 
which the Moscow authorities may choose. As 
matters stand a patentee is accorded the right to 
sell and to devise his patent and also to issue licences 
for the use thereof. Foreign patentees must appoint 
a representative residing within the jurisdiction of 
the Soviet Government and must work the patent 
within the country. Power is reserved to expro- 
priate any patent which the authorities may decide 
to be useful for state defence or which is considered to 
be of special importance, and in the absence of volun- 
tary agreement the remuneration awarded will be 
fixed by a special legislative decision of the Soviet 
officials. Subject to this, the normal life of a patent 
is to be fifteen years, and this cannot be extended. 
Provision is made for the recognition in certain 
cases of patents ante-dating the establishment of 
the Soviet Government. The registration of designs 
and trade marks is also provided for. Existing 
trade marks have, it is declared, lost their validity 
by the decree of August 15, 1918, and must be 
registered anew under a decree made on November 
10, 1922, which gives the right to apply for such 
registration to such foreign firms as the Soviet 
officials may decide to recognise as legal entities. 


Port or Lonpon TRAFFIC. 


It is gratifying to note that the tonnage entering 
and clearing from the port of London has now 
overtaken the pre-War figure. In 1913 the tonnage 
frequenting the Port was 40,082,282 tons, but 
the War caused a large reduction, so that the 
figure for 1919 was only 26,335,191. Matters have 
steadily improved ever since, and in 1922 the 
tonnage rose to 39,293,139 tons, and in 1923 to 
41,215,062 tons, which, as will be seen, is materially 
higher than in the last of the pre-War years. 
Unfortunately, the commercial results have been far 
from satisfactory, as there was an adverse balance of 
over a quarter of a million on the year’s working, 
which was in part due to strikes, and in part due 
to a reduction of dues. The reduction was made 
in the hope of stimulating trade, but, as matters 
have turned out, the port charges were thereby 
reduced below the economic limit and have since 
had to be raised. The Port rates on goods are 
now generally the legal maximum. Demands by 
Somerset House for excess profits not legally due 
led to expensive litigation, as the case was carried 
to the House of Lords. Amongst the new works 
in progress may be mentioned a new 15-acre dock 
in extension of the Surrey Commercial Docks. This 
will provide five 400-ft. berths and a communica- 
tion passage 80 ft. wide between the new dock and 
the Canada dock. The depth of water as at present 
provided for will be 27 ft., but the walls are being 
founded at such a depth as to make possible a 
subsequent deepening of the dock to 35 ft. It is 
announced that tenders will shortly be invited for 
the construction of an 1,150-ft. dry dock at Tilbury. 
The width is to be 110 ft. and the depth on the 
blocks 42 ft. 6 in. In the dredging operations of 
the Authority during the year 3,110,904 cub. yards 
have been removed from the river. In this way 
a good navigable channel giving a minimum depth 
of 27 ft. at low water spring tides has been main- 
tained from the sea up to Tilbury. A new bucket 
dredger is to be delivered shortly. 


THE ARTIFICIAL DRYING OF CROPS. 


THERE could hardly be any greater benefit to 
British farmers than to render their work less 
dependent upon weather conditions. A spell of 
cold wet weather during haymaking or harvest time 
costs the country an incalculable amount in ruined 
crops, and the only result of a tedious and expensive 
harvest is a quantity of sadly damaged hay or corn. 
It is not surprising therefore that the minds of 
many people have turned to the possibility of 
saving crops by artificial drying. The ventilation 
of improperly dried ricks by means of “ chimneys ” 
left during construction or by building in “ sheep- 
cages” at the same time is a very old practice, and 
suffices usually to prevent dangerous heating of a 
rick. From this practice naturally grew the idea 
of blowing air into a central chamber left in the 
rick and letting it escape through the substance 
of the rick itself. Mr. Borlase Matthews who has 
given much attention to the improvement of agri- 
cultural methods, exhibited a process of this kind 
at the Royal Agricultural Show at Newcastle in 
1923 and we described his method at the time. 
Other farmers have worked along more or less 
similar lines, but as yet there is no reliable informa- 
tion generally available as to the best way of 
carrying out the drying, and of avoiding the troubles 
of mould and mildew which are liable to be encoun- 
tered. 

The practical importance of saving crops harvested 
in bad weather is so great that the Institute of 
Agricultural Engineering at Oxford, under the 
directorship of Capt. B. J. Owens, has seriously 
taken up the question of artificial drying of hay and 
corn, and a demonstration of the method was given 
on Tuesday last, October 14, on a farm near Oxford. 
The present developments are the sequel to 
experiments carried out by the Ministry of Agri- 
culture in 1923. The system then employed con- 
sisted in building the stack round a hollow central 
structure, into which air at atmospheric tempera- 
ture was blown by a fan and distributed through 
every part of the stack. Blowing was continued 
intermittently, until all the surplus moisture was 
removed and between the times of blowing a certain 
amount of natural heating was allowed to take 
place. To dry a 12-ton stack with an initial mois- 
ture content of 55 per cent. took about 90 hours, 
the cost was prohibitive and the material was 
almost invariably injured by the formation of 
mould. The conclusion was arrived at that drying 
a stack by this means was impracticable when 
the air had a high percentage of humidity. 

In the process now employed, the crop is cut in 
the ordinary way, and if the weather is fine it is 
left on the ground until the next day. This saves 
a good deal of artificial drying, because grass, when 
cut, contains about 75 per cent. of moisture, about 
a third of which will be lost by merely leaving 
the crop in the field for 24 hours. Should the 
weather be bad, however, the crop can be carted 
as soon as cut, evenif it is raining at the time. The 
stack is built in a circular form around a conical 
frame composed of six 3 in. by 2 in. rafters covered 
with wire netting. The frames shown at Oxford 
were about 8 ft. high and about 4 ft. diameter at 
the base. As the frame becomes submerged by 
the rising stack a chimney about 4 ft. high is con- 
tinued upwards from the apex, this being made 
in the usual way by drawing a sack upwards as 
rickmaking proceeds. The top of the chimney 1s 
closed by brushwood and the stack continued solid 
to its finished height. A duct of steel pipe con- 
nects the base of the central chamber with the out- 
side of the stack. To this duct a fan is connected 
by a flexible canvas pipe. The fan takes its air 
from a sheet iron tank, about 4 ft. cube in size, 
through which passes a pair of zig-zagged flues 
lined with firebrick. At the inlet ends of each 
flue is a burner, burning oil under pressure. The 
air in its passage through the tank is raised to a 
temperature from 30 deg. F. to 60 deg. F. above 
that of the surrounding atmosphere by contact 
with the heated flues. Blowing with the heated 
air is begun as soon as the stack is finished, and 
for a stack containing from 20 to 25 tons would 
continue for eight hours or so. The rapid removal 








of the moisture prevents any heating of the stack 
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THE ARTIFICIAL 


DRYING OF CROPS 





Fie. 1. 


by fermentation, and it is said to be found by experi- 
ment that artificially dried crops are as palatable 
as those dried naturally and are equally nutritive. 
Indeed in a bad season it is claimed that artificial 
hay is better than that made by ordinary methods. 

The whole of the apparatus required for drying a 
rick is estimated to cost not more than 501., exclusive 
of the tractor or other prime mover for driving the 
fan. To dry a 20-ton haystack or 30-ton corn stack 
is found to require 5,000 cub. ft. of air per minute 
at 50 deg. F. above the atmospheric temperature. 
The air is delivered at a pressure of 2-5 in. water 
gauge, and the work is done in about 8 hours, the 
power taken being 6-5 brake horse-power and the 
fuel cost being about 15d. per hour. The fan and 
heater are mounted on a small truck and the fan 
driven by belt from the tractor pulley (Fig. 1). 
Several corn ricks containing from 10 to 20 tons each 
have been dried this year on the Gloucestershire 
farm of Professor W. Somerville, of Oxford Uni- 
versity. These stacks were composed of corn crops 
containing much clover, the wetness of the season 
causing the clover to exceed the growth of the 
cereals in some cases, and the total moisture content 
to range from 50 per cent. to 80 per cent. The 
conditions were such that the crops could not 
have been saved by ordinary methods, but artificial 
drying proved quite satisfactory. 

At the demonstration to which we have referred 
six different stacks were shown, some of which were 
in process of drying and others had holes cut in 
them so that the interiors could be examined. One 
of the latter showed signs of mould, but this was 
explained as being due to moisture rising from the 
base, which was built on a layer of straw laid direct 
on the ground. A rick of barley straw, which had 
been thrashed fourteen days after artificial drying, 
was also to be seen. It was said to have yielded a 
bright, hard sample of grain, which fetched the 
maximum market price, but some of the straw still 
carried grain, a fact which may have been the fault 
of the thrasher or may have been due to an undesir- 
able toughness remaining in part of the straw. The 
most spectacular exhibit was a small stack of 
lucerne and rough grass being dried. The stuff was 
about as wet and green as it could be, and the smell 
of the air coming from the rick was like that of a 
wet retriever dog. Left to itself the rick would 
probably have taken fire in a few days, but perfectly 
satisfactory results were anticipated from previous 
experience. Fig. 2 shows this rick being dried, and 
the state of the material may be judged from the 
steam rising from the rick. 

The impression which, we think, must have been 
made on most of those who witnessed the demon- 
stration was that the process was a perfectly 
practical one, but that the ordinary: farmer would 
want a good deal of experience before he could be 





sure of getting proper results, The making of a 
rick, especially with wet material, in such a way as 
to ensure the passage of the air uniformly through it, 
the correct quantity and temperature of the air 
required. to dry the rick without spoiling the 
germinating qualities of any seed or grain in it, and 
other matters are all essential to success, and the 
great difficulty appeared to be for a farmer to know 
that he was doing the job properly. The work, in 
our opinion, is of the greatest practical importance, 
and the investigation should certainly be continued 
until it is possible to put the apparatus in the hands 
of an ordinary agricultural worker with the assur- 
ance that if he makes his rick according to instruc- 
tions and blows for so long at a given temperature, he 
will get the results desired. It may be that a simple 
moisture gauge, capable of being thrust into any 
part of a rick, must be devised, to know when the 
rick is “done,” and possibly some means must be 
provided of controlling the air supply to any 
particular portion of the rick, so as to get uniform 
drying, but the matter should not be let drop until 
its possibilities are fully investigated. The Institute 
of Agricultural Engineering will have more than 
justified its existence if it will settle once for all the 
question of the practicability of drying crops 
artificially in seasons when Nature declines her 
services. : 
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Is Unemployment Inevitable? An Analysis and a Fore- 
cast. Macmillan and Co. London: 1924. [Price 
8s. 6d.] 
THosge who remember or profited by the compre- 
hensive review published last year on the economical 
condition of the country, entitled “‘ The Third Winter 
of Unemployment,” will welcome another closely 
reasoned contribution on another phase of the same 
topic. The same unofficial committee, under the 
guidance of Mr. W. T. Layton, with the collaboration 
of several acknowledged authorities, discuss the 
causes that have been suggested to explain the 
depressed condition of commerce and industry and 
the remedies, or some of them, proposed to remove 
the disabilities that hamper the renewal of trade. 
Needless to say, that in a matter of such complexity 
the committee do not expect their views to be 
accepted in their entirety. Effects have been mis- 
taken for causes, judgment too often warped by 
self-interest or prejudice, and misrepresentation 
employed as a weapon of attack, to permit an 
unqualified assent to the conclusions. The object 
is rather to supply material for thoughtful discus- 
sion, to give facts in the place of conjecture, and to 
indicate the logical conclusions that follow from the 
facts established by impartial inquiry. 


AT OXFORD. 





Whatever opinion may have been formed of the 
causes of the economic dislocation from which we 
are suffering, the attentive and critical examination 
of facts and deductions cannot but be of advantage. 
If we differ from authoritative teaching we have to 
find firm grounds for our opposition ; if we agree, 
we are supplied with additional reason for our con- 
clusions. Ignorance or the acceptance of half- 
truths have much to do with the movement of the 
wave-like swings that interrupt the uniform progress 
of the business world. The origin and maintenance 
of these fluctuations, known as trade cycles, may 
sometimes be traced to the operation of the un- 
reasoning and recurring alternate flow of optimism 
and pessimism, which the spread of more accurate 
knowledge can do much to mitigate. Professor 
Marshall taught that ‘“‘ better and more widely 
diffused knowledge is a remedy for that excessive 
confidence which causes a violent expansion of 
credit and rise of prices, as it is also a remedy for that 
excessive distrust which follows.” 

The trade cycle and the part it plays in deter- 
mining the periodic fluctuations of industrial progress 
figure largely in the programme discussed by the 
committee. The subject is treated at great length 
and ability by Professor Pigou, who demonstrates 
that many factors contribute to the observed result, 
while the worried sufferer, it may be, sees only one. 
It is impossible to summarise his long sustained 
argument, and almost equally difficult to state his 
conclusions, without doing him an injustice by 
omitting some of his reservations, or distorting the 
perspective. We are, however, hardly prepared to 
attach the importance to psychological influences 
and crowd instinct as explanatory of the fluctuations 
of prosperity and distress, or to give the same weight 
to the effects of errors of optimism and pessimism 
on which he is inclined to insist. On the other hand, 
the corrections or palliatives that he suggests as 
calculated to diminish the amplitude of the swing 
of the trade pendulum cannot be lightly dismissed, 
though some seem to be hardly within the range of 
present politics. The subjects which come under 
discussion are the problems of price stabilisation, the 
currency plan of Professor Fisher, and the assistance 
which central banks might afford in the policy of 
discounting. Thoroughness is shown in his con- 
templation, if not advocacy, of the supersession of 
such institutions as the Bank of England by a 
‘system of central banks definitely organised as 
departments of the Government. 

Professor Gustav Cassel addresses himself to the 
problem of reducing the extent of unemployment, 
and he sees salvation in promoting the reorganisa- 
tion of those parts of Europe whose economic life 
has been disturbed, especially by the instability of 
monetary standards and the accompanying evils, 





exaggerated by the adoption of an unwise inter- 
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national policy. He holds that England has little 
to fear in financing her most, aetive and aggressive 
competitor, and that the removal of the burden 
of internal debt, both State and municipal, which 
has-been practically annihilated by the delibesate 
adoption of a policy of inflation, will not prove 
an unmixed advantage to the German manufac- 
turer. Nevertheless, he is constrained to admit 
that if the solution of the reparations question be 
of such a character that France gets the reparation 
payments, and England the artificially increased 
competition, it certainly seems very difficult indeed 
to see where the advantage to England comes in. 
We agree. 

Professor Bonn pursues the problem of inflation 
still further, and concludes that the cost of produc- 
tion will be favourably affected by the wiping 
out of old debts, but, on the other hand, adversely, 
by the limited scope of sales at home, by a high 
rate of interest, and by taxation levied on produc- 
tion. He takes a gloomy view of the immediate 
future of Germany, pointing out that though manu- 
facturing plant has been renewed on model lines 
and equipment perfected, she will be unable to 
work this mechanical plant at full output, as the 
total number of possible customers is insufficient 
for the full industrial productive capacity of the 
world. Professor J. H. Jones does not share these 
gloomy forebodings so fully as his colleague, but 
he holds that the virtual disappearance of such 
fixed charges as debenture interest is likely to 
prove a severe handicap to British industry, as 
this will operate as a kind of bounty to the German 
manufacturer. 

Mr. C. K. Hobson investigates the problem of 
oversea investment, asking how far the problem 
of home employment is likely to be affected by 
the export of capital abroad. With the possibility 
of greatly increased manufacturing activity in 
Germany on the recovery of her economic freedom, 
and in the event of German competition exercising 
an adverse influence on home trade, it seems only 
too probable that English investors will adopt this 
method of employing their surplus capital. The 
question of a possible control over the export of 
capital by legislative processes becomes of great 
importance, and Mr. Hobson renders good service 
by probing this point. He examines at some 
length the machinery adopted by the Government 
during the war to prevent the outflow of capital, 
and concludes that under normal peace conditions 
any attempt at control would be impracticable. 
Any organised proceeding is not likely to be effec- 
tive and would certainly be resisted by the com- 
munity. “Where a strong motive exists for 
exporting capital, the experience of Germany and 
other countries in the last few years shows that it 
is quite impossible to prevent evasion.” 

A large and interesting section of the book gives 
the views of specialists and of competent autho- 
rities on the condition of various British industries, 
but of these it is impossible to give details. Sir 
A, D. Hall, who enjoys a unique position for sur- 
veying the present condition and future. prospects 
of agriculture, offers sound, if somewhat unpalatable 
advice to the farmer. He counsels him to get 
down to prairie methods, to aim at a low yield 
per acre, but a high production per labourer. The 
outlook for the coal industry as presented by 
Mr. W. Thorneycroft is not cheerful reading. He 
discusses impartially the effect on production and 
prices of safety legislation, the Seven Hours Act, 
and the Finance Act. He impresses upon us the 
increasing use of oil fuel and of water power, and 
the increasing development of coal supplies from 
other centres. He reminds us that exported coal 
will be materially reduced as soon as the German 
output in the Ruhr revives. He faces the diffi- 
culties and the unpleasantness of the. situation 
fairly, and does not permit us to deceive ourselves 
by indulging in flattering hopes. He makes the 
truth abundantly clear that if the standard of 
living, now being paid out of capital, is to be 
maintained by economic and permanent. means, 
increase of production per head is. absolutely neces- 
saty. Insistence on this obvious fact is too fre- 
quently resented, and those who question its 
evident truth may think to find support in a paper 
by, Mr. .H. Jeans, who reminds us that in 1913, our 
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steel ingot output was slightly less than eight million 
tons. per,annum, whereas we are now credited: with 
a capacity of 12 million tons, and he pertinently 
asks: where are we going to find a market for the 
additional. 50 per cent.,, when Canada, Australia, 
Japan, Italy, Spain, India and China have made, 
and are making, important additions to their plants 
and are: their nascent industries by 
a tariff wall ? He is obliged to come to the conclu- 
sion that the outlook for the iron and steel trade 
is not a rosy one, though, guided by hope rather 
than experience, he looks forward encouragingly 
to the future to remove the anxiety of the 
present. 

Mr. Horsfall surveys the condition of the engineer- 
ing industry, and the thought so frequently 
emphasised by his colleagues, that employment 
and trade cannot get back to full production 
until the old export markets are reopened and the 
volume of world trade increased, is repeated in 
general terms, and with similar force, though with 
some diversity of detail. The pessimist will raise 
the objection that with the greater demand there 
will come a greater number of competitors, and that 
nations and peoples, who have been taught by 
years of scarcity that English capital and English 
workmanship are not indispensable, will change 
their habits only slowly. It is probable that the 
first fruits of reawakened energy will fall to the 
German, whose competition will be quickened 
by his long-nursed grievance against the English, 
and he will find the means of accomplishment in the 
improved equipment he has acquired and the 
removal of monetary obligations. In describing 
the woollen and worsted trades, Mr. Shimmin is 
able to point to some technical achievements, and 
Professor Daniel’s analysis of the outlook for cotton 
is written in a hopeful vein, but neither conceals 
the fact that our profitable customers of old are 
meeting a large proportion of their requirements 
by their own machinery. In the case of cotton it 
must be noted with disquietude that the amount 
spent by consumers is practically fixed, and that 
consequently when prices are high the quantity 
required is less. The market remains inelastic, 
and the remedy is apparently to be found only 
in greater production of the raw material. 

The allied subjects of shipbuilding and port 
facilities are treated by Professor Jones and 
Mr. Clement Jones, respectively. The former has 
no difficulty in submitting evidence of the depres- 
sion in shipbuilding, but his indications of the 
prospects of recovery are not equally convincing. 
He. can do no more than point to a distinct possi- 
bility of a very rapid recovery, and the qualifying 
clause, that “it is not more than a possibility ” 
is not cheering. The connection between port 
facilities and shipbuilding is patent. The possession 
of adequate docks and. harbour accommodation, 
quays and transit sheds, inland railway transport, 
&e., may reduce the number of ships required, 
while their want would only lead to congestion if 
the number of ships was increased. Mr. Jones’ 
examination of the amount and character of the 
facilities. provided at British ports leads to the 
conclusion that they are sufficient to deal with a 
normal increase in, traffic during the next 20 years, 
provided that the port plant. is kept in a state of 
efficiency. 

. The question ‘Is Unemployment Inevitable ? ” 
concerns the future as much as the present, and 
the necessity arises of forecasting the -numbers 
that will be required to be fed and employed in 
the coming years. This is a purely statistical 
question, complicated by the allowance to be made 
for emigration, wars and the declining birth- 
rate... Different authorities give different answers 
according to the weight they attach to the variables, 
and we think Professor Bowley underestimates 
the number when he assigns a figure of 47,000 as 
expressing the annual increase in the émployed 
population from 1931 to 1941. He. seems to 
contemplate the possibility of a shortage of labour 
rather than a surplus, and regards the small 
numerical increase as a favourable factor in the 
problem. But as-in many cases the obvious is 
too often the incorrect deduction, and it may well 
be that with the less need for enterprise to support 





a growing population, less.energy wall. be expended 
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and as great difficulty be experienced in providing 
for the;smaller number. : 
Principles of Electric Motors and Control. By Gorpon 

Fox. First Edition. London: McGraw-Hill Pu). 

lishing Company, Limited. [Price 17s. 6d. net}. 

Tats book has been written with the object of 
serving that large class of people who are interested 
in the application and operation of electrical] 
apparatus rather than those who are engaged in its 
actual manufacture. The method of treatment is 
simple and practical, and the types of motors 
described are those in regular use in one industry 
or another. The book may, broadly speaking, be 
divided into two:main sections, the one describing 
the various types of motors in commercial use at the 
present time, their inherent characteristics, appli- 
cability and performance ;° the other dealing with 
the principles of control and the equipment. neces- 
sary for both manual and automatic operation. As 
both: direct and alternating-current motors and 
control gear are included it will be seen that a 
fairly wide field is covered.. There are, in addition, 
chapters on operation of motors in parallel or series, 
the use of flywheels in the application of electric 
power and electric motor braking. It is recognised 
by the author that it is not possible in a single 
volume to do more than give the fundamental 
principles involved ; bibliographies have, therefore, 
been included to enable the reader to pursue further 
any individual line of investigation. 

This is an age in which specialisation is becoming 
very intensified and while it is essential that this 
should be soin the interests of accurate knowledge 
and efficient production, yet the average electrical 
engineer finds it in consequence extremely difficult 
to obtain a comprehensive knowledge of the industry, 
as his energies are principally devoted to the par- 
ticular work in which he is engaged. It is, however, 
essential if he desires to broaden the basis of his 
knowledge that he should become familiar with 
subjects related to his work and it is in such cases 
that. a book of this kind, which brings together a 
large amount of widely scattered knowledge, is of the 
greatest help. But, perhaps, the kind of man to 
whom it would prove of most value is the engineer 
in charge of industrial plants whose daily work is of a 
varied character and where a wide knowledge is 
desirable. 

The value of the work would have been increased 
if more regard had been paid to the relative impor- 
tance of the various classes of machines and the 
space allotted to their description. To give an 
example of this, one would refer to the description 
of the Ward-Leonard system of control which is 
disposed of in two pages as contrasted with the 
ten pages devoted to the Dynamic control of 
Induction Motors. While it is admitted that the 
speed control of induction motors by means of 
auxiliary machinery arranged to introduce a 
counter-voltage into the secondary circuit is one of 
considerable technical interest, it should have been 
borne in mind that the Ward-Leonard System is one 
of great practical interest and importance owing to 
its extensive use in the iron and steel and coal 
mining industries. It is also to be regretted that 
the reference on page 148 to that useful machine, 
the Synchronous Induction Motor is so brief and 
unsatisfactory. Indeed, it is misleading, as this type 
of machine is now constructed with a direct-current 
exciter and has been installed for outputs of over 
1,000 horse-power. 

That section dealing with the principles of control 
and the equipment required for starting, stopping, 
protecting and generally controlling the speed and 
direction of rotation. of various types of motors 
occupies a considerable portion of the book. It is, 
of course, necessary that the motor be suited in its 
inherent characteristics to the nature of the load 


demand. This condition being fulfilled it is of 


equal importance that the proper control functions 
be employed to direct the application of motive 
effort to the greatest advantage.: These functions 
are fully dealt with in two separate chapters, where- 
in a reference is made to the ‘“‘ Eddystat”” which has 
recently been developed for use in connection with 
wound-rotor induction motors. This device derives 
its mame from the fact that it dissipates the 
secondary losses during acceleration in the form. of 
eddy-current losses. These automatically decrease 
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as the motor speeds up and. the ‘controller may, eRe 


therefore, be left permanently in circuit, thus 
ensuring constant protection for the machine. 

The chapters describing the various types of both 
manual and magnetically operated starters and 
controllers. are well illustrated and numerous 
diagrams of connections for various types of equip- 
ments are embodied in the text. 





The Modern Theory and Practice of Pumping. By 
Norman Swrypon, M.I.Chem,E., A.M.I.Mech.E. Lon- 
don: Ernest Benn, Limited. [Price 42s. net.] 

Tus is a really valuable book on pumping problems, 

though its sub-title appears a little unfortunately 

worded. In this sub-title the book is described 
as “A Treatise on the Application of the Reynolds- 

Stanton Law of Viscous Flow to Modern Pumping 

Problems, and the Flow of Liquids through Pipes.” 

Asa matter of fact the term viscous flow is commonly 

regarded as applicable to the ordered stream line 

flow which is observed before the critical velocity 
is attained. The flow beyond this point is in 
contra-distinction named turbulent flow. There is 
thus no Reynolds-Stanton law of viscous flow, 
since, as the author himself shows, we have had of 
this a complete mathematical theory dating back 
to Stokes at least, and thus long prior to Osborne 

Reynold’s researches, 

To finish with adverse criticism, it may be added 
that the author’s calculation of the flow between 
a long-spindle and a closely-fitting gland is not 
sound. It is not permissible to assimilate the 
annulus between spindle and gland to a circular 
pipe of the same hydraulic mean depth. As a 
matter of fact, if the spindle touches the gland 
along a line instead of being concentric, the dis- 
charge under a given head will be two and a-half 
times as much as in the concentric position, 
although the hydraulic mean depth is unaltered. 
A correct formula for calculating leakages past 
such spindles was given by Mr. R. B. Domony 
in a letter published in our issue of May 28, 1915, 
page 610. For a spindle concentric with the gland 
it runs as follows :-— 

_ DSP 

~ 26585 L uw V 

where w = weight passed in lbs. per hour ; 

D = spindle diameter in inches. 

== clearance in mils. 

P = pressure difference in lb. per sq. in. 
L = length of hole in inches. 

V = cubic feet of liquid per 1b.-weight. 
= viscosity in C.G.S, units. 

If the spindle and gland touch along a line, the 
weight passed will be 2} times the value thus 
calculated as stated above. 

The opening section of the volume is devoted 
to a discussion of viscosity and should fill a widely- 
felt want. There are so many different visco- 
meters in use that it is difficult to bear in mind 
their individual characteristics, and the capitally- 
illustrated and detailed descriptions given by 
Mr. Swindon will be most useful for reference 
purposes. The concluding portion of this section 
gives a short account of Reynold’s fundamental 
work, and of some of the important experimental 
verifications which have since been made of it. 

Part, IL of the volume deals in detail with 
different forms of pumps. 

The section on ram pumps is excellent, both in 
text and illustrations. A good deal of space is 
given to the special problems met with in chemical 
works where corrosive fluids have to be pumped, 
sometimes against considerable heads. For such 
purposes, however, the author has an evident 
leaning towards the centrifugal typg of pump 
in view of its simplicity, compactness and absence 
of valves, . After a short discussion of the general 
theory of these pumps, the author describes many 
of the variants, and this section will again be very 
useful for purposes of reference. After describing, 
in the succeeding chapter, various forms of rotary 
pumps the author gives a very detailed discussion 
of both the theory and design of the air lift, which 
for certain special purposes has-advantages which 
outweigh its low efficiency. The author claims, 
moreover, that. this efficiency. can be materially 
increased by ‘careful design, and to facilitate this 
there-are given in the book a number of ingenious 
gtaphs, , A. chapter on “ Miscellaneous — Lift 
Appliances ” concludes the volume. 
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Raton Coal Field, Colfax County, New Mexico. By 
W. T. Lez. [Price 50 cents.]’ No. 754. The Ruby- 
Kuskokarin Region, Alaska. By J. B. Martie, jun., 
and G. L. Herrmveron. [Price 50 cents.) Washing- 
ton : Government Printing Office. 

Steel Construction of Aeroplanes. By Harry HARPER. 
Glasgow : Robert Pyke as and Co., Ltd., University 
Press (1924). [Price 12s. 6d. net.] 

The University of Missouri. Engineering Experiment 
Station. Series 238. Experiments on the Extraction 
and Recovery of Radium from Tupical American 
Carnotite Ores. By H. H. Parker. Columbia: 
University of Missouri. 

Die Legierungen in ihrer Anwendung fur Gewerbliche 
Zwecke. By A. Leperur. Berlin: M. Krayn. 
[Price 20 cents. ] 

Reinforced Concrete Design. 
B.Eng. London: Longmans, Green and Co. 
21s. net.} 

Incorporated Swansea Exchange. 


By G. P. MANNERING, 
[Price 


Thirty-sixth Annual 


Report. Swansea: Ernest Davies and Co. (1919). 
[Price 3s, 6d.] 
National Physical Laboratory. Collected Researches. 


Vol. XVII. 1922, London: His Majesty’s Stationery 
Office. [Price 17s. 6d. net.] 

Is Unemployment Inevitable ?: An Analysis and a Forecast 
(Various Authors), A Continuation of the I: tigations 
Embodied in ‘‘ The Third Winter of Unemployment.” 
Published in 1923. London: Macmillan and Co., 
Limited. [Price Ss. 6d. net.] 

United States Bureau of Standards. Circuiar No. 164. 
United States Government Master Specification for Flat 
Glass for Glazing Purposes. [Price 5cents.] Scientific 
Papers No. 487. A Quantitative Study of Regeneration 
by Inductive Feed Back. By C. B. Joutrrrr and 
Miss J. A. Ropman. [Price 10 cents.] Washington : 
Government Printing Office. 

Marine Structures ; Their Deterioration and Preservation, 
Report of the Committee on Marine Piling Investigations 
of the Division of Engineering and Industrial Research 
of the National Research Council. By W. G. ATwoop 
and A. A. Jounson. Washington: National Research 
Council. 

Cadmium: Its Metallurgy, Properties and Uses. By 
Norman F. Bupceon. London: Charles Griffin and 
Co., Limited. [Prico 21s, net.] 

Carburation in Theory and Practice : A Manual of Reference 
for Automobile Engineers and Owners. By Rorert 
W. A. Brewer. London: Crosby, Lockwood and Son. 
[Price 158. net.] 

All the World’s Aircraft, 1924. Compiled and edited by 
C.G. Grey. London: Sampson Low, Marston and Com- 
pany, Limited. [Price 42s. net.} 

French-English and English-French Dictionary of Technical 
and General Terms, Phrases and Abbreviations used in 
Finance, Banking, Currency, Foreign Exchange and 
Stock Exchange Transactions, &c. By J. O. KETTRIDGE. 
London: George Routledge and Sons, Limited. [Price 
10s. 6d. net.] 

American Concrete Institute. Proceedings of the Twentieth 
Annual Convention. Chicago. 1924. Vol. XX. 
Detroit : Offices of the Institute. 

United States Bureau of Mines. Bulletin No. 214. Tests 
of Marine Boilers. By H. KretsIncer and others. 
{Price 55 cents.] Technical Paper No. 317. Silver in 
Chloride Volatilisation. By C. M. Bouton and others. 
{Price 10 cents.] Washington: Government Printing 
Office. 

United States Geological Survey. . Bulletin No, 747. 
Geologic Literature on North America 1785-1918. 
Part II. Index. By Joun M. Nicxtes. [Price 
65 cents.] Water Supply Paper No. 520—-B. <Addi- 
tional Ground Water Supplies for the City of Enid, 
Oklahoma. By R. C. Renicx. Washington: Govern- 
ment Printing Office. 

Contribution a la Théorie des M «& Combustion 
Interne. By M. Brurzxvus. Paris: Gauthier-Villars 
et Cie. [Price $ francs.] 

United States Bureau of Standards. Miscellaneous Publi- 
cations No. 55, Sixteenth Annual Conference on 
Weights and Measures, Washington, May, 1923. [Price 
30 cents.) Washington: Government Printing 
Office. f 

Aeronautical Research Committee. Reports and Memo- 
randa No. 903. The Prediction on the Prandtl Theory 
of the Lift and Drag for Infinite Span from Measure- 
ments on Aerofoils of Finite Span. By A. Face and 
H. L. Nrxen. [Price 9d. net.] No. 908. Hrperiments 
with Rudders on Two Twin-engined Aeroplanes. By 
F.W. Merepirs. [Price 9d. net.} No.911. A Gener- 
alised Type of Joukowski Aerofoil. By H. Graver. 
{Price 6d. net.] London: His Majesty’s Stationery 
Office. 








Marine Ow Enorve Triats Commirrez.—A joint 
meeting of the institutions concerned is to be held at the 
Institution of Mechanical Engineers, Storey’s-gate, at 
6 p.m., on Friday, November 21, at which meeting 
the report prepared ,by thé Marine Oil Engine Trials 
Committee will be submitted and discussed. 


REPAIR OF LA VOULTE CAST-IRON 
RAILWAY VIADUCT. 

Tue railway line from Livron to Privas:crosses the 
Rhone over a cast-iron viaduct of five arches, each of 
180 ft. span. The viaduct is in close proximity to the 
town of La Voulte, a few miles south of! Lyons, and 
was built in the year 1861. . Many cracks developed in 
the course of time in its various members, owing td 
the great rigidity of the cast-iron cross connections 
between the ribs, and the viaduct becoming ‘unsafe; 
it was allowed to carry a limited traffic only. <A 
scheme was prepared ‘sevetal years ago to replace it 
by a new bridge of the straight girder type, but this 
was not given effect to owing to the war. After the 
war, the building of a new bridge was found: to: be 
out of the question, owing to the great cost it would 
have involved, and a cheaper solution’ was decided 
upon which consisted in utilising the existing struc- 
ture, strengthened by additional steel members and 
by reinforced concrete. 

The-repair and strengthening work, which formed 
the subject of a paper read last Tuesday, by M. de 
Boulongue; at a meeting of the British Section, of the 
Société des Ingénieurs Civils de France, was carried 
out during last year. The members which had become 
defective and in which cracks had developed, notably 
the cast-iron cross pieces connecting the arched ribs, 
were replaced by steel frames. At other parts steel 
bars and rods were built up and encased in concrete, 
and, in order to secure satisfactory adhesion. between 
the concrete and the metal surfaces, sandblasting was 
resorted to. Are welding was, adopted with satis- 
factory results in the repairs at several portions of 
the viaduct, for example, in repairing the handrail 
uprights several of which had split, and would have 
been difficult to repair by any other process. The 
raising of the permanent way by about 2 ft. necessitated 
an equal raising of the footpath, and the original -hand- 
rail had to be made correspondingly higher ; this was 
done by arc-welding on the top of each upright, an 
extension piece through which the new handrail runs. 
All the cracks which existed in the various cast-iron 
members remaining in the structure were arc-welded 
on. both faces. 

The viaduct, as repaired, maintains the general appear- 
ance of the original one, and the tests carried out with 
locomotives of the “ Pacific”? type, the heaviest type 
of French engines, have proved entirely satisfactory. 
With three such engines coupled together, crossing the 
bridge at a speed of 28 m.p.h., no appreciable vibration 
was recorded. In this connection it should be remem- 
bered that the viaduct is close to La Voulte, before 
reaching which the trains slow down in the ordinary 
way. The expenditure involved was 2,000,000 francs. 

The main points emphasised during the short dis- 
cussion which followed the reading of the) paper were 
to the effect that the wedging of the 0-5-in. rods 
in the voussoirs before connecting was: @ useful 
additional precaution, although concrete could gener- 
ally be relied upon to give a good connection. The 
setting of the concrete was in no way influenced 
by the railway traffic during the repair work. The 
viaduct was lightened. before work commenced by 
the removal of the ballast; it was also lightened 
somewhat at the springing ot the arches and at the 
crown. The original piers; which were carefully built 
at the time, were quite able to carry the increase in 
load due to the repair work described in the paper. 
Such work as this could only be effected by a staff, 
every member of which was trustworthy and gave to 
his particular task unremitting attention and care. 





LABOUR NOTES, 


Tue effect on Labour efficiency of the decision of the 
general half-yearly meeting of ‘the Co-operative 
‘Wholesale Society to make membership of a trade 
union a condition of employment—not only of ordinary 
employees but also of ‘managers and foremen—is 
certain to be watched closely by practically everybody 
interested in industry. The largeness of the minority 
in each of the two divisions which took place suggests 
that even amongst co-operators a strong feeling exists 
that it cannot be conducive to efficiency’ to have 
managers, foremen and workers all members of ‘the 
same trade union. There is, obviously, a good deal to 
be said for that view, for, as matters are tending, it 
cannot be easy for a manager or a foreman ‘to be a 
member of an organisation whose constant endeavour 
seems to be to make the business of his employers 
unprofitable. In ordinary industry, managers and 
foremen are not supposed to be members of the unions 
to which the men under them belong, and in the great 
majority of instances they are not. There jis, indeed, 
fairly general and very frank realisation of the fact 
that the ideal manager or foreman is an intermediary 
between the employer and his workers—one who holds 
the: balance fairly between the two. interests involved, 





and. seeks to utilise the money. expended. by: the 














558 





ENGINEERING. 


[Ocr. 17, 1924. 








employer in wages in the most profitable way. The 
practice has been found to work out to the advantage 
of industry generally, and there is no disposition any- 
where, even amongst managers and foremen, to seek 
a change. 

Since 1919, a resolution had been in existence which 
made mem ip of a ti union a condition of 
aes by the C.W.S. It had not, however, been 
fully complied with, and, owing to dissatisfaction which 
it hed been causing, the directors of the C.W.S. 
submitted to the general meeting two recommenda- 
tions. One was that managers, buyers, heads of 
departments, principal and confidential assistants and 
employees over 60 years of age should be exempted 
from the operation of the resolution. The proposal was, 
however, defeated by 1,562 to 1,531 votes. In view of 
this decision, the directors then moved that all other 
employees should join a trade union eligible for 
admission to the Trades Union Co: , or be dis- 
missed. This was carried by 1,538 to 1,374 votes. 
From: the point of view of efficiency these seem to be 
unfortunate decisions, 


The Central Board of the Shipbuilding Employers’ 
Federation, at its annual meeting in Carlisle on 
October 10, elected Mr. John Barr, of Barrow, President 
of the Federation in succession to Mr. Grant Barclay, 
of Dundee. Mr. Barr has been prominent in the nego- 
tiation of both shipbuilding and engineering labour 
affairs for many years. He has served on the Central 
Board of the Shipbuilding Employers’ Federation, 
and the Management Committee of the Engineering 
and Allied Employers’ National Federation, and also 
on the board of the Iron Trade Employers’ Associa- 
tion. Mr. J. T. Batey, of Hebburn-on-Tyne, who was 
junior vice-president, was elected senior vice-president, 
and Mr. A. J. Campbell, of Dalmuir, was elected junior 
vice-president in his place. Mr. Campbell is chairman 
of the Clyde Shipbuilders’ Association. 








Hull City Council has rescinded its resolution to 
accept a German tender for rails required by the tram- 
ways department. iginally, the Tramways Com- 
mittee recommended the acceptance of a tender by 
Messrs. Bolckow, Vaughan and Co., Middlesbrough, 
but the City Council, including its Labour members, 
could not see its way to give preference to this tender, 
which was 3,5001, higher over the lowest German 
tender. The Labour members maintained their 
former attitude during the discussion, but the motion 
to rescind the resolution was eventually carried by 
26 votes to 25. No tender was accepted. 


The Ministry of Labour reports that the number of 
unemployed eee recorded on the registers of 
Employment Exchanges in Great Britain on October 6 
was 1,215,600—917,900 men, 37,200 boys, 227,600 
women and 32,900 girls. On September 29, 1924, 
the total number of unemployed persons was 1,199,316 
and on December 31, 1923, 1,285,623. During the 
three weeks which ended on October 6 there was an 
increase in the number of unemployed persons of 51,044. 








The October issue of the monthly report of the 
United Society of Boilermakers and Iron and Steel 
Shipbuilders states that the number of members 
“signing the books” at the end of September was 
18,706, as compared with 18,062 at the end of August. 
The expenses for September were 77,3261. lls. 8d.— 
a decrease of 288/. 0s. 8d., as compared with the figures 


for August. 
In September, the membership of the Amalgamated 





Engineering Union declined from 253,264 to 247,131. | offices of the Union, and dealt with 4,360 concerns, 
The decrease of 6,133 was, however, largely due to a| employing 481,449 persons. 
readjustment of the New Zealand figures. ‘The | stated, that of this number of workers 264,140 (54 per 
membership, as shown in the branches which existed | cent.) work up to 48 hours a week, 17,064 (3-6 per cent.), 
in New Zealand at the end of 1923, had been carried | from 48 to 51 
forward from month to month, Mr. Smethurst explains | to 54 hours, an#75,653 (15-9 per cent.) over 54 hours. 


in the October Journal, until definite information was 
available as to the number who desired to retain their 
membership at the General Office. 


total 


month’s report.” The instructions referred to were, 
ear those relating to the withdrawal of the 
ac’ 


ilities offered to members in arrears to make good | Office is stated to have noted with satisfaction at its 
recent autumn session at. Geneva, the result of the 
conference at Berne, in September, between M.. Thomas 

The percentage of unemployed members of the|and the Labour Ministers of Great Britain, France, 
Amalgamated Engineering Union was 8-75 at the end | Belgium and Germany, on the subject of the Wash- 
of August. At the end of September it was 8-74. The | ington Eight Hours Convention. The general im- 
total number of unemployed at the end of August was | pression was, it is said, that unless the British elections 
changed the. situation, ratification of the Convention 
number of members on sick benefit at the end of | by these States was likely to take place before the end 


their standing. 





20,112; at the end of September it was 19,649. The 


earlier, and the number on superannuation benefit 
8,833, as compared with 8,744. 





It is officially announced that representatives of the 
executive council of the Amalgamated Engineering 
Union, in conjunction with delegates from other unions, 
have met, the Santen. tate and repairing 
trade employers for a further consideration of the 
application made in June last for an advance of 10s. 
per week, and also to consider the question of revising 
working conditions. After a full discussion, the 
employers’ representatives stated that they would 
report to a full meeting of their association, to which 
they proposed to recommend that a national agreement 
be entered into on the question of working conditions. 
In due course they would submit the conditions they 
were prepared to recommend, including terms relating 
to overtime and night shift. On the question of the 
wages advance, they agreed to give the matter further 
consideration, and they also promised to see whether a 
national schedule was practicable relative to the wages 
of boys and girls. 

The local representatives of the Amalgamated 
Engineering Union and the Border Counties Engineering 
Employers’ Association have reached an agreement on 
the subject of the wages of young journeymen. It 
applies to the Carlisle, Kendal and West Cumberland 
Districts. The wages of young journeymen who have 
just completed their apprenticeship are to be 10s. per 
week below the full district rate and within one year from 
the completion of their apprenticeship are to rise to the 
full district rate by advances of equal amounts every 
three months. In the opinion of the Organising Dele- 
gate, whose headquarters are at Preston, the terms 
“ are a great advance on existing conditions, especially 
now that the employers in these particular districts 
will not indenture any boy for a longer apprenticeship 
than five years.” 


In pursuance of undertakings given when the 
Housing (Financial Provisions) Act of 1924 was before 
the House of Commons, the Minister of Health has 
taken steps to appoint committees of the building 
industry and of the manufacturers and suppliers of 
building materials to advise and assist him in carrying 
out the scheme embodied in the Act, particularly as 
regards the development and co-ordination of the supply 
of labour and materials for house building. The 
Building Industry Committee has been constituted. 
Representatives nominated by employers in the in- 
dustry are Messrs. A. Andrews, J. H. Barker, J. Carse, 
J. Clark, J. P. Cox, C. E. France, A. J. Forsdike, J. C. 
Gilchrist, F. G. Hodges, H. T. Holloway, E. W. King, 
H. Matthews, A. Melville, Wm. H. Nicholls, H. R. 
Selley, J. Somerville, E. J. Strange, and A. G. White. 
Representatives nominated by the operatives are 
Messrs. T. Barron, G. Haines, H. McPherson, D. 
Merson, 8S. Sigsworth, G. Waddell, W. Turner, S. 
Taylor, A. G. Cameron, G. Hicks, W. Coles, R. Wilson, 
J. ¥ Armour, W. Cross, and R. Coppock. It is con- 
templated that representatives of the manufacturers 
and suppliers of building materials will be added to the 
Committee. A separate Committee, representative of 
the manufacturers and suppliers of building materials, 
is in process of formation, and provision will be made 
for co-ordinating the committees by means of a smal! 
joint committee. 











Dangerous encroachments on the eight-hours’ day 


Union. 








president, and M. Carlier (Belgium) and M. Oudegeest 
(Holland), vice-presidents. Since the summer session, 
40 ratifications of Conventions of international Labour 
conferences had been registered, it was reported, bringing 
the total number of ratifications up to 136. 


Mr. J. T, Brownlie, the President of the Amalga- 
mated Engineering Union, returned to London on 
October 13, after visiting several of the principal 
industrial areas of Canada and the United States. He 
was the British Trades Union Congress’s fraternal 
delegate to the Canadian Trades Union Congress, 
whose annual convention took place last month at 
London, Ontario. He also represented his own union at 
the Quadrennial Convention at Detroit of the Inter- 
national Association of Machinists, and addressed 
meetings of metal workers in other centres. He found 
industry generally in the depths of depression, es- 
pecially in the United States. About 60 per cent. 
of the organised metal workers owing allegiance to 
the American Federation of Labour, he said, were 
unemployed, and, in addition, many establishments 
were working short time. 








The steel workers who have been on strike for eight 
weeks in the Sheffield district, have accepted new terms 
offered by the employers, yielding a bonus of 1s. 2d. 
a shift increase to the lowest-paid workers, and applying 
the district engineering rate in the case of semi-skilled 
men. 


The Monthly Trade Report for September of the 
United Patternmakers’ Association states that the 
number of unemployed members continues to rise. 
There was a further increase of 112 during the month, 
and the General Secretary regards the fact as 
“ominous.” It is, indeed, a most discouraging sign, 
as its clear implication is that fewer orders are bein 
booked and the industry’s stock of work is running 
out. It is officially reported that at Southampton a 
payment by result system has been mutually arranged 
as between the employers in two shipyards and local 
members of the United Patternmakers’ Association. 








In the latest official reports of both the Amalgamated 
Engineering Union a the United Patternmakers’ 
Association there are references to the negotiations 
which are in progress with the Engineering and Allied 
Employers’ National Federation on the question of 
wages. A sub-committee was appointed by the 
unions, it will be remembered, to examine the figures 
submitted by Sir Allan Smith on behalf of the em- 
ployers and prepare statistics in support of the men’s 
application for an advance of 20s, per week. Ap- 
parently the sub-committee is nearing the end of its 
labours. The General Secretary of the A.E.U. says 
he hopes “ to be in a position at an early date to again 
approach the Engineering and Allied Employers’ 
National Federation in furtherance of our claim.” 
The General Secretary of the U.P.A. says “ The Joint 
Research and Information Department has the inquiry 
under way, and at any moment now, the committee 
expect to have a statement which can be put before 
the Trade Union representatives.” 





Interesting reports regarding conditions of labour 
were given at the Congress of Russian Building Trades, 
which was held at Moscow in May last. A summary 
of them, printed in Industrial and Labour Information, 
the weekly publication of the International Labour 
Office of the League of Nations, states that the actual 


were revealed (says The Labour Press Service) by a0} value of wages in these industries rose to some extent 
inquiry instituted by the German Factory Workers’ | i, 1999 and at the beginning of 1923 ; but they are still 
The inquiry covered 320 out of the 481 branch largely insufficient as, on an average, they do not 
-, ?1exceed 82-4 per cent. of the minimum living wage 
The result shows, it is} established by the State. Engineers’ wages are barely 
20 to 30 per cent. of the pre-revolutionary wage, while 


i ive ] th skilled 
urs, 124,592 (26 per cent.), from 51 a neni technical staff receive less than a 


The continual increase in the cost of living 


tends further to diminish the actual he of ae 
. ; iat hile constant delays in the payment of wages (in 
The Bulletin, the organ of the Federation of British | ™. id when due 
It had now been | Industries, reports that the Eight Hours Act is still eight cases out of ten wages are not paid wh ) 
ascertained that only 420 of the 3,646 indicated in the|the object of much discussion in Belgium. The 
New Zealand branch returns desired to retain their | Comité Central Industriel recently passed a resolution 
membership, so that of the decrease of 6,133 in the| urging the Government to make no engagement which, 
res, only 2,907 related to home branches. “No|by binding the country for 11 years, would place 
doubt,” the General Secretary adds, “a large number of | Belgium at a disadvantage with Germany, where nine 
these have been taken from the books of the union in| and ten hours’ work a day is common, and with the 
accordance with the instructions of the E.C. in last | United States, where no limit is recognised. 


make the position still more difficult. 


The system of regulating labour, it is added, is very 


undevelope@in the building and public work industries, 
only 12 agreements being in force. n 
at the Congress that the application of collective agree- 
ments left very much to be desired; for example, 
many of the clauses embodied in 
with the State Building Aaapinictnntien, aint ye gr 
A » r and are never appli ain, in spite o 
The Governing Body of the International Labour pA oa given by the Central Goettnitton = workers 
are never consulted at the drafting of collective 
agreements. 


It was mentioned 


ments concluded 





Farapay Hovse Otp Srupents’ ASSOcIATION.— 


The sixteenth annual dinner of the Faraday House 
Old Students’ Association will be held at the Hotel 
Cecil on Friday, October 31, under the chairmanship 
of Mr. R. N. Vyvyan. Members of the Association may 








September was 4,886, as compared with 4,933 a month |of this year. M. Fontaine (France) was re-elected 


introduce guests, who need not be old Faraday House 
men. A musical entertainment will follow the dinner. 
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NOTES ON NEW BOOKS, 


As a standard work, the late Mr. M. Powis Bale’s 
pook¥on “‘ Saw Mills” retains the position it has 
enjoyed since it was brought out in 1883. Dealing, 
as it does, with fundamentals, it cannot be expected 
that there should be much in the way of change to 
chronicle. Recently, however, the introduction of 
new regulations has tended to modify practice in some 
directions, and the opportunity has, therefore, lately 
been taken of bringing out a new and revised edition 
of this work. This, the sixth edition, has been in the 
hands of Mr. A. Powis Bale, A.M.I.Mech.E., and the 
work now reappears brought up to date in many 
respects. A chapter is devoted to the new Home 
Office Regulations, which are reprinted by authority, 
thus making the work complete as a guide to good 
practice and modern requirements. In various sections 
the text has been improved. The references to cutters 
have been redrafted to conform to the new official 
regulations. Place has been found for recent develop- 
ments, such aS improvements in winches, the wider 
use of ball bearings, chain mortising machines, thermo- 
stats for timber drying, &c. With such additions and 
alterations and its sound original material, the work 
may be expected to continue to hold its own in the 
special field it occupies. The volume is published by 
Messrs. Crosby Lockwood and Son, London, at the 
price of 15s. net. 





Engineering pocket books differ greatly in dimen- 
sions. Some of them would require for their accom- 
modation a pocket not much smaller than the pattern 
in vogue with poachers, whilst at the other extreme 
we have books for which a waistcoat pocket is more 
than adequate. To this latter class belongs ‘‘ Steam and 
Other Useful Tables,’ which has been compiled by Mr. 
P. W. McGuire, M.I.Mar.E., and published by Messrs. 
E. and F. N. Spon, at 2s. net. The little volume is 
intended, we gather, mainly for the use of seagoing 
engineers. The steam tables included in the volume 
are based on Callendar’s researches which are by slow 
degrees displaying the magnificent pioneering work of 
Regnault, as the recognised standard for the proper- 
ties of steam. ' The other tables in the little volume have 
been selected as those most likely to be of immediate 
value to the reader. They include metric equivalents, 
a list of standard pipe flanges, particulars of the Whit- 
worth bolts and nuts, and a number of useful data on 
boilers and their component parts. 





“ 


Considering that the root of the term “alloy” is 
supposed to be the Italian. word ‘‘lega”’ (league) 
we can hardly wonder that alloys partake of the 
undesirable as well as the desirable peculiarities of 
alliances. The alloy may be a good example of a 
compromise and show some of the properties of its 
several constituents; or the properties of the one 
constituent, and that not necessarily the quantitatively 
predominant partner, may mask those of the other 
constitutents ; or the alloy may practically represent 
a new material with properties of its own. The study 
of the principles which underlie the changes caused 
by the admixture of foreign elements, sometimes in 
minute proportions, to metals is still a matter for the 
physical chemist rather than for the metallurgist. 
But theory and practice can certainly no more be 
separated in this field than in others, though the writer 
on the subject may only accentuate one or the other 
side. In “ Die Legierungen in ihrer Anwendung fur 
gewerhliche Zwecke” [Berlin: M. Krayn; price 
20 marks] Professor O. Bauer has, as the title indicates, 
practical objects in view. Half of the volume of 424 
pages is devoted to the description of the technically 
important metals and alloys and their preparation ; 
the other, first, half deals generally with crystallisa- 
tion, phase diagrams, strength, hardness, &c. The 
volume represents the sixth edition of the well-known 
manual on alloys, an old favourite, originally published 
by A. Ledebur, which has grown into a fairly big book 
of 424 pages, and is popularly quoted now as “‘ Ledebur- 
Bauer, Legierungen.” As chief of the departments for 
metallography and inorganic chemistry of the Material- 
priifungsamt, and vice-director of the Berlin-Dahlem 
Institut fir Metallforschung, Professor Bauer has 
exceptional facilities for making such a book instructive. 
He describes some so far unpublished researches of his 
own on the instability of certain zinc-aluminium alloys ; 
but we are rather surprised that he has nothing to say 
on Y-metal and other recent alloy researches of the 
National Physical Laboratory. Such deficiencies are 
Perhaps accounted for by the vastness of the field. 





Whether it is possible to make the ordinary user of 
electricity understand the meaning of ‘‘ power-factor ” 
we very much doubt. The prevailing ignorance of 
scientific matters is so profound, in spite of a generation 
of technical education, that. most engineers would be 
intiad to feel that the public had now grasped the 
‘ct that electricity was not produced ‘‘ somehow or 





other by friction.” However, as supply authorities 
frequently charge consumers more for their electric 
energy when the power factor is a bad one than when 
it is good, they must be constantly worried by the 
endeavour to explain the meaning of the term, and its 
effect on the cost of supply. To assist them in doing 
this the Electrical Apparatus Company, Limited, of 
Vauxhall Works, South Lambeth-road, London, S.W.8, 
have published ‘‘ The Power Factor Booklet” con- 
taining attempts by a dozen different authors to 
deal with the subject in a manner comprehensible to 
the average consumer. These were originally written 
in competition for a prize offered for the best. They 
are all commendable in their several ways, but the 
part of the book most valuable to the technica] reader 
is a section entitled “ Power Factor Correction,” by 
A. E. Clayton. This appears to be a complete reprint 
of one of the ‘“‘ Technical Primers ” of Messrs. Sir Isaac 
Pitman and Sons, Limited. It occupies the greater 
part of the book and justifies its acquisition by those 
who have no need for the elementary analogies suitable 
for the non-technical public. The book is supplied at 
the price of 2s. 6d. post free, by the Electrical 
Apparatus Company, Limited. 





The last 25 years have introduced to us a number 
of entirely new scientific concepts. The nature of 
an electric current is to-day visualised quite otherwise 
than by the preceding generation. The atom is no 
longer an ultimate particle of matter, and we have 
learnt a good deal as to its structure, and of the arrange- 
ment of the almost infinitely minute particles of 
which it is composed, so that we have a sub-atomic 
cosmology. At the other end of the scale we have 
succeeded in getting definite figures for stellar distances 
which there seemed no possible prospect of measuring 
30 years ago, and we are also beginning to know 
something as to the processes going on in the gigantic 
high-temperature laboratories constituted by the fixed 
stars. The enormous mass of new data has been 
largely brought to rule and order, although there are 
very definite limits within which these rules apply, 
and we see flatly contradictory theories being held 
simultaneously by one and the same physicist, 
according to the special nature of the problem with 
which he is at the moment directly concerned. Such 
a condition of affairs is far from satisfactory, and would 
probably have appeared impossible to the savants of 
the Victorian era. The revolutionary character of so 
much of this modern work has naturally created 
a demand from people of culture for an exposition 
of it which shall be at once accurate, clear and readable. 
To meet this the Cambridge University Press has 
published an excellent discussion of practically the 
whole of these newer discoveries under the title of 
Matter and Change. The author is Mr. W. C. D. 
Whetham, F.R.S., and the price of issue is 7s. 6d. net. 
In its clearness of statement, and in its adequate 
but not too tediously detailed description of the 
fundamental experiments, the work recalls Ganot’s 
Physics, and we trust it will prove as popular. Mr. 
Whetham is not merely a scientist, but is also a 
philosopher, and we fear that the mathematical purist 
who regards a force as simply one side of a certain 
equation may feel aggrieved at the author’s insistence 
that we know intuitively what we mean by a push 
or a pull. Our own sympathies, however, are entirely 
with the writer. The work is divided into nine chapters, 
the first two of which deal with the properties of 
matter. Heat and energy, electricity and magnetism 
are next discussed, and then follows a capital 
exposition of the laws of chemical action and chemical 
equilibrium. The penultimate chapter describes the 
experiments which led to the doctrine of relativity. 
This doctrine is explained probably as clearly as is 
practicable without the aid of very advanced mathe- 
matics. A chapter on astro-physics concludes the 
volume, and gives a good account of the startling 
achievements of the last few years in this department 
of research. 





The kinetic theory of gases has had a long history. 
It was Bernouilli who first suggested that gaseous 
pressure was due to the impact of moving particles. 
The matter was further advanced by Waterston in a 
memoir presented to the Royal Society in 1845, and 
which, apparently because it contained some errors 
of minor importance, remained unpublished for over 
sixty years. The foundations of the theory were, 
however, laid mainly by Joule, Maxwell and Clausius, 
and magnificent work in its development was accom- 
plished by Boltzman, At the outset it was very evident 
that the hypothesis must contain a substantial basis 
of truth, as it accounted for many of the observed 
facts, and led to some striking and unexpected predic- 
tions subsequently verified by experiment, notable 
amongst which was Maxwell’s conclusion that the 
viscosity of a gas must within very wide limits be 
independent of its pressure. There were, however, 
some serious outstanding difficulties, amongst which 





the apparent incompatibility of the spectra of gases, 
with their specific heats, was specially noted by 
Maxwell. Little by little, however, further light has 
been acquired. We are now able to detect effects due 
to single molecules, and Perrin, with his “ artificial 
gases”? made by suspending gamboge particles in 
water, has confirmed in a masterly way some of the 
most striking deductious from the theory. Moreover, 
starting from Maxwell’s demonstration that the second 
law of thermodynamics is “ macroscopic,” not “ micro- 
scopic ’—true only of masses of molecules, and capable 
of evasion by agencies which can deal with single 
molecules—Boltzman has given a physical interpreta- 
tion of entropy, which he found to be represented by 
the probability of any molecular state. Any assemblage 
of molecules tends to change from a state which is less 
probable to one of great probability, and hence the 
entropy of the universe always tends to increase and, 
apart from the action of ‘aled ¢ can never spontaneously 
diminish. Unfortunately, in the recent past most text- 
books dealing with the kinetic theory have been con- 
cerned mainly with the clearing up of outstanding 
difficulties, and have accordingly appealed mainly to 
the specialist. The need for a work of a less recondite 
character has, in fact, long been evident, and is well 
met by a treatise on ‘‘ The Kinetic Theory of Gases,” 
which has just been issued by Messrs. Methuen and 
Co., Limited, at 7s. net. The volume in question is 
translated from the French of Professor Bloch by 
Mr. P.G. Smith. Itis quite comprehensive in character 
and includes a discussion of Planck’s quanta, which 
are playing so important a part in many modern 
developments of physical theory. The mathematical 
knowledge demanded from the reader should be within 
the compass of a good “ third-year’ student. 





When Professor C. Bach, of the Stuttgart Technical 
High School, compiled the first edition of his ‘‘ Elasticity 
and Strength ” in 1889, some mathematicians and engi- 
neers were, in spite of the work of James Thomson, 
Bauschinger, Rankine and others, still clinging to the 
belief that solutions of the strength problems could be 
based upon the theories of the proportionality between 
stress and strain. Bach wrote chiefly for his students ; 
but he wished to impress upon the engineer that he 
should always check the formule of which he made use, 
by experience, and that he should widen the range of 
his experience by systematic experimenting. In the 
experimental research Bach soon became himself a 
leader and an authority, and his textbook later rapidly 
passed through several editions. In the sixth edition 
of 1911 he was first associated with Professor R. 
Baumann. The full title of the ninth edition of 
“* Elastizitat und Festigkeit,” by C. Bach and R. 
Baumann [Berlin: Julius Springer; price 5-75 dols.} 
is supplemented by the addition: ‘the technically 
most important Rules and their Experimental Basis.’” 
In the eighth edition Bach had expressed the opinion 
that the primary task of mechanical science was now 
to interpret, to sift, and to co-ordinate the collected 
observational material rather than to adduce further 
material, “except as to special features. The new 
matter in the ninth edition, which runs into 687 pages, 
unfortunately, without index, concerns mainly the 
strength of struts and progress in the improvement of 
metals by thermal treatment. There are also some 
excellent new photographs of fractures. The general 
treatment remains the same. As we have had enquiries 
recently we may add that, so far as we are aware, there 
is no English translation of this recognised standard 
book on elasticity and strength. 








REFRIGERATING MACHINES AT THE 
BRITISH EMPIRE EXHIBITION. 


Durinea the height of the war meat supplies were 
brought from the Argentine, New Zealand and Aus- 
tralia, and landed in London for an inclusive charge 
for freight, refrigeration and storage of somewhere 
about ld.a pound. The distances over which they were 
carried ranged from 8,000 to 12,000 miles and involved 
the crossing of the equator. The feat would, of course, 
have been impossible in the absence of refrigerating 
machines. It is but fitting, therefore, that several of 
our leading makers have made excellent displays at the 
British Empire Exhibition of refrigerating machinery 
on the successful working of which so much of our 
food supply is directly dependent. 

The exhibit of the Haslam Foundry and Engineering 
Company, Limited, of Derby, includes several patterns 
of CO, refrigerator machines. Special interest attaches, 
perhaps, to one having a high speed compressor, 
which, as shown in Fig. 1, on page 560, is mounted on a 
crank case and is coupled directly to an electric motor, 
making a very compact plant of large capacity com- 
pared with its weight and the space occupied. Forced 
lubrication is provided for all working parts. A special 
feature of this plant is the liquid pre-cooling economiser,. 
a section through which is represented in Fig. 2. The 
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REFRIGERATING MACHINES AT THE BRITISH EMPIRE EXHIBITION. : 


CONSTRUCTED BY THE HASLAM FOUNDRY AND ENGINEERING COMPANY, LIMITED, DERBY. 





Fie. 4. Hicu-Spezp AMMONIA REFRIGERATING MACHINE. 





1,200 lb. pressure passes into a condenser where 
it is cooled to the temperature of the circulating 
water and is condensed to the liquid phase. It is 
then throttled through an expansion valve down 
bse a pressure about of 247 lb. per sq. in., at which it 
enters the evaporator. The reduction of pressure at 
the expansion valve is accompanied by an evaporation 
of some of the liquid and a consequent large absorp- 
tion of latent heat, giving rise to a great reduction in 
| the temperature of the mixture of vapour and liquid 
| which is forwarded to the evaporator, where it cools 
| the brine in its passage through the coils and then 
returns to the compressor to commence a fresh cycle. 





Fig. 2. 
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1200LbsPr. co, has, as is well known, a low critical temperature, 
wt ek land at this critical temperature the latent heat of ie 
Fea. 3 B.1 : every vapour is zero, and is, moreover, small at lower 
cv | but neighbouring temperatures. Hence, if the supply 







| of cooling water has a temperature approaching the 
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WIS | critical, but little latent heat,is absorbed in the passage 
WY pr | through the expansion valve. The consequence is that 
Yi the ice-making capacity may be seriously reduced, s0 
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that a machine rated at 50 tons with circulating water 
supplied at 52 deg. F. may be good for but 23 tons when 
the cooling water has a temperature of 92 per cent. 





























































, By replacing the ordinary expansion valve by the 
N pre-cooler this loss of capacity is largely avoided, 
N jand the machine working on this new cycle will, with 
N | circulating water at 92 deg. F., have an ouput 122 per 
N — cent. more than that of the usual pattern of machine, L 
or conversely will take 40 per cent. less power for a rm 
N given output. 
N The essential feature of the apparatus is that the ex- 
N pansion valve is ‘‘ compounded,” two such valves being 
arranged in series as indicated at D and E, Fig. 3. 
N At the valve D the pressure is reduced from about refrig 
1,200 lb. to about 447 lb. per square inch. The gas kuccer 
3 liberated in this operation passes off through the valve these, 
N 3 | F to the central port of the compressor, and thus raises alreac 
N BY 'the clearance pressure at the commencement of each which 
N 3 | stroke to about 447 Ib. per square inch. The liquid CO, non-s 
\ bs cooled by the evaporation produced in the passage are st 
CHS, ) | through the valve D collects in the receiver of the each | 
ae Be ety | apparatus and is then expanded through the valve E A dis 
mee dana, the tropics. The principle on which it is{down to the evaporator temperature. It will be taken 
lie based will be best understood on reference | seen that by this arrangement only part of the gas 18 Teproc 
Ch -=} to Fig. 3, which shows diagrammatically the | lowered to the temperature of the evaporator. By Ad 
ee ie Si; id arrangement of the complete plant. The | simply closing the valve F the machine can be operated Fig. 4 
. - as compressor differs from the ordinary type in | on the ordinary cycle. no re 
having an auxiliary port at the middle of} As already stated Fig 2 represents a section through this { 
the cylinder, and a piston so long that this|the pre-cooler as actually made. In this section the synch 
Gi? » port is only uncovered at the end of each | valves D, E and F are lettered similarly to the 3 the } 
; stroke. This auxiliary port communicates | responding valves in the diagrammatic sketch. + exhib 
object of this apparatus is to maintain the capacity as shown with the top of the pre-cooler. In the | will be seen that the two valves D and Eare regulated the w 
of the plant, when only relatively warm circulating | ordinary arrangement, not embodying this device, | by a single spindle. ; the H 
water is available, as is the case in transport through | the CO, delivered from the compressor at about! The firm also show their high-speed ammonia An 
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Fie. 6. Twrn-CyLinpER AMMONIA REFRIGERATING MACHINE. 
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refrigerating machines, which have now stood most 
successfully the test of prolonged service. Two of 
these, each rated at 25 tons ice-making capacity, have 
already been working for nearly three years, during 
which they have required no adjustment and have made 
non-stop runs of 12 weeks on end. The original valves 
are still in use and show no signs of wear, although 
each machine has made about 145 million revolutions. 
A diagram from one of these ammonia compressors 
taken with a McDobbie-Innes Flashlight indicator is 
Teproduced in Fig. 5. $ 

A duplex machine of this type is represented in 
Fig. 4. It can be coupled direct to an electric motor, 
no reduction gearing being required. A machine of 
this type driven by a 50 b.h.p. Crompton auto- 
synchronous motor has been supplied by the makers to 
the New Zealand Government for the refrigerated 
exhibits of the Dominion at Wembley. The whole of 
the work in connection with this was carried out by 
the Haslam Foundry and Engineering Co. 

Another firm which has an excellent display at 











Wembley is Messrs. J. and E. Hall, Limited, 10, St. 
Swithin’s-lane, London, E.C.4. Perhaps the most 
interesting of their exhibits is the twin-cylinder 
ammonia machine, of which the general character is 
well shown in Fig. 6, whilst Figs. 7 and 8 represent 
longitudinal and side views, the former being partly 
in section. The two cylinders are each 8} in. in dia- 
meter by 10}-in stroke and are constructed of a very 
close-grained cast-iron. The pistons are of the trunk 
type with four packing rings at the top and two below 
(see Fig. 9). The suction port is shown near the 
bottom of the cylinder at a in Fig. 9, and from this 
the ammonia passes into the cylinder through valves 
arranged in the piston. These valves are of the 
ring type, and can be very readily removed for exam- 
ination or replacement. The delivery valves, which 
are also of the ring type, are fitted into the cylinder 
head. The block in which they are mounted is, it 
will be seen, held in place by stiff helical springs, so 
that should, by any chance, a sudden rush of liquid 
ammonia occur, the block rises from its seat and allows 
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the fluid to escape. It should, however, be also stated 
that the area through the ring valves is so large 
that it is but very seldom. that this spring head is 
called upon to act. An additional safety device con- 
sists of a disc arranged in a by-pass between the suction 
and delivery branches. In the case of any great rise 
of pressure, the disc bursts, thus equalising the pressure 
in both branches. Moreover, it is impossible for the 
attendant to start. the machine without opening the 
screw-down delivery valve, since the hand-wheel con- 
trolling this valve overlaps that of the screw-down 
valve on the suction side. Hence, the latter cannot 
be opened until after the delivery valve has been 
opened. 

The machine is arranged for direct coupling to an 
electric motor, but can also be arranged for a belt 
drive if desired. The gudgeon pins are of hardened 
steel, and the connecting rod has a phosphor bronze 
bush at the top end and a white-metal bearing at the 
crank pin. The crankshaft is of forged steel, and is, 
as will be seen, carried in three bearings. Glands are 
provided where it passes through the casing, and the 
nuts for these are coupled together by a circular rack, 
thus ensuring uniform tightening. The casing is of 
cast-iron, and is provided with a large inspection door, 
and with oil-level indicators. Forced lubrication is 
provided to all bearings and also for the glands. 

Oil strainers are fitted in duplicate’on the suction 
side of the oil pump, and the connections are arranged 
so that either strainer may be removed and cleaned 
whilst the other remains in action, so that the com- 
pressor can run continuously for several months with- 
out shutting down. On the delivery side, an oil separator 
and drain to the crank case is provided. The machine is 
designed to run at 350 r.p.m., and special attention 
has been devoted to securing a very perfect balance. 
and absence of noise. 

Another interesting machine is represented in Figs. 10 
to 14, page 562. This is a small unit specially designed 
for butchers, small retail shops, small hotels or private 
houses. 

It is, as will be seen, arranged for a direct-drive by 
electric motor, which is of 14-brake horse-power. It 
has a single cylinder, and long trunk piston and like 
the machine already described has the suction valve 
arranged in the head of this. The delivery valve is 
interchangeable with the suction valve, and both 
valves can be withdrawn and replaced without disturb- 
ing pipe connections. The position of the gudgeon 
pin ensures that it shall be efficiently lubricated by 
the oil in the crank chamber. The gland through 
which the crankshaft passes is perfectly gastight. 
Though a very small unit, it is fully equipped with 
oil strainer, oil-level indicator, drain valve, and oil 
pump for making up the supply without stoppage of 
the machine. 

The unit is accordingly complete in itself, and it 
can be placed in any position, since it requires no 
special foundations. It is, moreover, very silent and 
free from vibration when at work, and it may be left 
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running practically all day without attention. 
machine, it may be added, is now also being supplied 
for use at sea, where there is an increasing demand for 
small plants to refrigerate the provision room of cargo 
steamers. The makers also supply larger ammonia 
refrigerating plants for sea service. One such is 
represented in Fig. 15, on page 563. It is intended to 
be driven by an electric motor through a machine-cut 
spur-wheel gearing with a raw-hide pinion. 

The firm also show CO, refrigerating machines. 
That represented in Fig. 16 is steam-driven. The 


CO, compressor and the steam cylinder are mounted 
side by side on a bracket, formed on the front portion 





This; of the frame, which contains the condenser and 


evaporator coils arranged concentrically within it. 
The two coils are, however, completely insulated from 
each other, so that all interchange of temperature is 
avoided. A special liquid-cooling device is supplied 
when tropical conditions have to be contended with, 
thus maintaining the output even when the water- 
supply to the condenser is as high as 80 deg. F. to 
90 deg. F. ; 

A large marine CO, machine is illustrated in Fig. 17, 
and is a type which has been fitted on the meat-carrying 
vessels plying between the Argentine, New Zealand, 
and this country. In consideration of the valuable 








Fig. 13. 




















nature of the cargoes carried, these machines are 
usually fitted in pairs, either machine :being capable 
in an emergency of maintaining the necessary tempera- 
tures. As will be seen from the illustration, the 
machine consists of a compressor driven off the tail rod 
of a compound steam engine, the steam cylinders being 
arranged in tandem, the high-pressure cylinder occu- 
pying, with the forged-steel compressor, one half, r 
and the low-pressure cylinder with the motion work 
the other half, of the base plate. A surface condenser 
for the steam engine is arranged in the base, and air 
and feed pumps, fitted on the side remote from the 
camera when the machine in question was photographed, 
are driven off the crankshaft. The CO, condenser, 
consisting of copper coils contained in a separate 
rectangular cast-iron casing, and the separate steam- 
driven vertical duplex pump for maintaining the 
necessary supply of cooling water, are not shown in 
our illustration. A duplex variant of this machine is - 
also supplied by Messrs. Hall. In this case the com- 
pressors are driven off the tail rods of the high and low- 
pressure steam cylinders. Arrangements are provided 
by which either side of the machine can be disconnected 
and run independently of the other. 


(To be continued.) 











| 
PIPE LINE FROM LAKE TANSA FOR THE 
BOMBAY WATER SUPPLY. 


THE City of Bombay has for some time past suffered 
from a deficient water supply. The water has hitherto 
been obtained from Tansa Lake 55 miles from Bombay, 
but the growth of the city has led to demands which 
the present reservoir could not supply until the storage 
facilities were increased by the construction of a larger 
dam, and a new pipe line. About 48 million gallons 
of water are delivered daily to Bombay, but this is 
now quite inadequate, and 90 million gallons will be 
supplied under the new scheme. This figure, more- 
over, is capable of expansion to 160 million gallons, 
before a further increase in the pipe line will be neces- 





sary. The contract for this new conduit which not iin, 
only involves the laying of over 110 miles of water . ite 
pipe, but the construction of 150 bridges, and the agg 
moving of 70 million cub. ft. of earth, has been taken one { 
by Messrs. Braithwaite and Co., of West Bromwich, on oe 
Birmingham, acting in conjunction with Messrs. é e 
Dorman, Long and Co., Limited, of Middlesbrough, who >. 
have the contract to supply the steel work. The Tata e u 
Construction Company, of India, had the contract _ 8 
to prepare the track for the pipe line, and undertook Ying 
the preparation of the line of route, and the excava- prepa: 
tion and embankment work is also being carried out Pi 
by The Tata Construction Company. Sen 
The 90,000 tons of steel plates required were rolled 7 | 








at Middlesbrough by Messrs. Dorman, Long and Co., 
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Limited, whilst Messrs. Braithwaite and Co. undertook 
the work of forming these plates into pipes. This was 
done for the most part in their new works at Mulund 
on the Great Indian Peninsular Railway. 

The special parts required, such as expansion joints, 
taper pieces, bends, elbows and manholes, were all 
produced at the West Bromwich works of the firm. 

© same contractors also carried out the work of 

ying, jointing, and painting the pipe line on the 
Prepared track. The work involved many special 
appliances, for which compressed air was very largely 
wed. The steel plates after being rolled at Messrs. 
The one and Co.’s works, were cut there to size. 
varied from 15 ft. to 20 ft. in length, depending 
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on the size of the pipe, whilst the width was 7 ft. 44 in. 
and the thickness $ in. The edges were planed and the 
holes drilled to template. The magnitude of these 
two latter processes may be gauged from the fact that 
there were 700 miles of plate edges to be planed, 300,000 
plate corners to be scarfed, and 40 million rivet holes 
to be drilled. 

Thus prepared, the plates were shipped “ flat” to 
India. By shipping “flat,” instead of rolled, the 
shipping bulk was, of course, very much diminished, 
and the cost of shipment from England to India was 
reduced to one-fifth of what it would have been had 
the plates been rolled into pipes. 





Numerous expansion joints have been required, since 








each 1,000 ft. of pipe when empty, expands as much 
as 64 in. on a warm day, and it has been calculated 
that in very hot weather the movement may amount 
to 84 in. To provide for this, an expansion joint has 
been inserted at every 1,000 ft. of the pipe line. Other 
“* specials ” also required in large quantities have been 
taper pieces, bands, branches, elbow outlets and man- 
holes. These have all been made at the firm’s West 
Bromwich works. 

The new works which Messrs. Braithwaite have 
established at Mulund cover an area of 55 acres, and 
consist of a fabricating shop of five bays, 570 ft. long 
and 75 ft. wide. This workshop is electrically driven, 
the current being generated by three high-speed Belliss 
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and Morcom engines direct coupled to direct-current 
electric generators having an aggregate output of 
800-h.p. The power station contains, in addition, 
two 14-in. by 14-in. air compressors, which taken 
together, are capable of compressing 850 cub. ft. of 
free air per minute. These machines are driven by 
electric motors and were supplied by The Consolidated 
Pneumatic Tool Company, of London, Bombay and 
Calcutta, who also provided the pneumatic tools used 
for the field work, and for fabricating the parts in the 
workshops, both at Messrs. Braithwaite’s West Brom- 
wich works, and their new factory at Mulund. The 
power station contains also electrically-driven hydraulic 
pumps for the fixed hydraulic riveters. These are 
used to rivet up the pipes when they are rolled into 
shape, and assembled inside the factory. 

The plates which are delivered into the works siding 
by the Great Indian Peninsular Railway, are unloaded 
from the wagons by Royce 4-ton overhead travelling 
cranes fitted with electroemagnets which pick up four 
plates at a time and stack them on each side of the 
central bay of the works. So complete are the labour- 
saving arrangements that only two men are employed 
to arrange and supervise the stacking. No men at all 
are employed on the wagon, and the craneman merely 
drives his crane over the wagon and picks up a load 
with the magnet. In this way 120 tons of plates are 
handled per hour. The plates next pass to the rolls, 
of which there are four, each driven by 50 h.p. electric 
motors mounted on a tower. Each set of rolls is 
capable of turning out 112 tons of pipe in an eight-hour 
da 


y: 

After rolling, the edges are bolted together and the 
cylinders now pass to the riveting bays, where eight 
rolled cylinders are joined together forming a riveted 
pipe 57 ft. 4 in. long. A section of the pipe, after it 
has been rolled, is shown, Fig. 1, on page 550. The 
riveting is effected by 24 hydraulic riveters and specially 
designed travelling and turning gear is provided so that 
the pipe moves exactly the pitch of the rivet. 

When the 57 ft. pipe section is completed it is picked 
up by a 10-ton overhead electric crane and transferred 
to the caulking bays alongside. Here the sections are 
carried on rotating stallways and the caulkers can 
accordingly work on steadily without interruption. 

The caulking tools used were supplied by the Con- 
solidated Pneumatic Tool Company. The native 
workmen who use these tools were all trained on a 
system organised on the spot by Mr. J. C. Telford, 
M.Inst.C.E., and Mr. W. A. Radice, A.M.Inst.C.E. 
The efficiency attained by these natives may be gauged 
by the fact that each workman can caulk 25 ft. per hour, 
and three men can caulk the inside and outside of a 
57 ft. pipe in eight hours. The pipes have to stand a 
pressure of 150 lb. per square inch, and weeping joints 
under test are practically unknown. After the caulking 
operation, the interiors of the pipes are spray painted 
with a bituminous solution by pneumatic paint sprays, 
also supplied by the Consolidated Pneumatic Tool 
Company, and a remarkably smooth and impervious 
surface is obtained. 

When the pipe has been caulked, painted and in- 
spected, it is lifted by the overhead electric crane and 
placed on two specially designed bolster wagons, of 
which 232 have been built. Each 57 ft. length of 
pipe resembles a huge tank with each end resting on 
two bogies, and in this way the pipes are transported 
to the site where they are to be placed in position. 

Eight to ten pipes thus mounted are analagous to 
eight to ten bogie coaches, and comprise a train. Seven 
powerful steam locomotives are constantly engaged 
hauling these trains to some part of the pipe line. 

It will be noted from the foregoing that by this 
method of fabricating the pipe into 57 ft. lengths only 
one annular joint in every eight has to be riveted on the 
site. This method of fabricating the pipe line differs 
from all methods previously adopted in building pipe 
lines of this kind. In previous cases both in British 
Colonies, and in the United States of America all the 
rivets have been driven on site. The method adopted by 
Messrs. Braithwaite has reduced the number of rivets 
to be driven on site to one-twelfth of the total, and the 
cost of riveting in the Mulund workshop works out to 
one-tenth of the cost in the field, while on account of 
the many highly specialised appliances the speed of 
riveting is six times fester in the workshop. As there 
are 20 million rivets to be driven these economic con- 
siderations carry a great deal of weight. Fig. 2 shows 
the pipes being placed in position by means of the 
Goliath cranes which span the pipe line and pick up the 
pipes as they are delivered by train, placing them in 
position. The operation of lifting a pipe traversing 
and dropping it into position, #.e., telescoping it on to 
the end of the pipe already in position, takes on the 
average 12 to 15 minutes, though it has been done in 
less than four minutes. 

As soon as each length of pipe is fitted into the end 
of the pipe line it is bolted in position with temporary 
bolts and nuts in the usual manner, ready for riveting 
by the pneumatic riveting hammers. So accurate is 
the templet work on the plates that no reaming of any 








kind is necessary. The rivet holes have lined up with 
amazing accuracy, and the joints are remarkably close. 

Several hundred Boyer riveting and chipping 
hammers are being used on the field work. Compressed 
air is supplied from eight steam-driven portable air 
compressors, steam being selected on account of the 
ease with which fuel, chiefly timber, could be obtained, 
though recently two portable air compressors with 
petrol paraffin engines have been put into service. 

These portable air compressors travel on the top of 
the pipes, the pipes acting as the railway which carries 
them and the native riveters close the rivets. 

A remarkable fact in connection with this work and 
one indicating how carefully the human problem was 
studied by Mr. Humphreys, Mr. Telford, and Mr. 
Radice, the directors of Messrs. Braithwaite, who have 
directed operations since the beginning, is that the 
Hindu native labour in and around Bombay did not 
prove as efficient as they desired. Other classes of 
native labour were tried but only Pathans proved equal 
to the work. This class of labour is, however, scarce, 
but the most was made of it by training the small 
number of men who were available, and after they had 
worked for a few weeks all these Pathans were sent back 
to their native country for a short holiday, with the 
hint that as many men as they could tempt to leave 
their native‘hills would be trained and would earn large, 
and for these natives almost fabulous, sums. When 
these men returned they brought so many of their 
friends that there was no further shortage of the right 
class of workman. 

In an undertaking like this, where a large number of 
pneumatic tools are used, the treatment of the tool 
itself is of great importance, quite as important, in 
fact, as the training of the operator. Much attention 
has been paid to training the workmen, and in addition 
the tools are periodically examined and tested in the 
tool room. Into this when the day’s work is done the 
tools are brought. They are forthwith immersed in a 
paraffin bath, drained and then blown through with 
compressed air, so as to clean out the paraffin, and any 
sediment or congealed oil. A little light lubricating oil 
is finally injected, after which the tool is given a pre- 
liminary run on the bench and passed for re-issue. 

In the event of any irregularity in operation being 
found in the bench run, the tool is withheld and the 
trouble investigated. This practice has reduced the 
cost of maintenance very considerably, and it is sur- 
prising how long these pneumatic tools operate without 
repairs when dealt with in this systematic way. 

A long section of completed pipe line is represented 
in Figs. 3and 4. This gives some idea of the magnitude 
of this great undertaking, which dwarfs even the greatest 
of the famous Roman aqueducts with which this modern 
stéel aqueduct may be compared. 





CATALOGUES. 


Earth Boring.—-Mechanical equipment for carrying 
out test borings by percussion or core-drill methods is 
illustrated in a catalogue received from Mossrs. Thomas 
Wilson, Son and Co., 34, St. Andrew-square, Edinturgh, 
who have had 65 vears experience in this kind of work. 
The firm undertake borings by contract, using power or 
hand methods as may be most economical in each 
case. 

Telephone Apparatus.—The Western Electric Com- 

any, Limited, Connaught House, Aldwych, London, 
9 sent to us a small quarto booklet of 32 pp., entitled 
**The World’s Messengers.” This has been issued as a 
souvenir of the British Empire Exhibition, and describes 
many of the firm’s instruments for line telephony and 
their public address system. It concludes with a descrip- 
tion of the company’s exhibits at Wembley. 

Locomotive Superheaters.—The production of the return 
bend of the elements of superheaters for locomotives gives 
rise to some difficulty owing to the a of the bend 
and to the need for a smooth passage, both for the flow 
of the steam inside the tube and of the hot gases outside. 
The North-Eastern Marine Engineering Co., -Limited, 
Wallsend-on-Tyne, have issued a catalogue describing 
the excellent design and construction of this part of the 
locomotive superheater mnanufactured by them. 

Ratlway Workshop Machinery.—A specially interesting 
catalogue dealing with railway workshop machinery, 
operated mainly by hydraulic power, has been issued 
by Messrs. Henry Berry and Co., Limited, Leeds. The 
contents cover pumps, accumulators and intensifiers, 
portable and fixed riveters, cranes, hammers and pressses, 
and testing, weighing and other machines. Some of the 
presses shown are of very high powe: and large capacity, 
and they are adapted for various operations in forging, 
shaping, bending, roHing, tyre-fixing, &c 

Electric Control Gear.—New editions of three cata- 
logues from the British Thomson-Houston Company, 
Limited, Rugby, deal respectively with non-automatic 
electric control gear for squirrel cage, slip-ring and 
direct-current motors; automatic station control 
equipments for running isolated electrical machines ; 
and alternating-current contactor type control equip- 
ments, suitahle for various non-reversing motors such 
as those driving pumps, compressors, fans, blowers, &c. 
All these catalogues contain very complete information. 

Oil Engines.—A catalogue of horizontal oil engines for 
working with refined or crude oil which has been sent to 


us by Messrs. Ruston and Hornsby, Limited, Lincoly 
contains a description of a new type of engine inter. 
mediate between the Hornsby oilengine and the Ruston 
cold-starting type. It is a medium-compression type of 
engine which can be started by hand or compressed air 
after the vaporiser has been heated by external means 
Six standard sizes, ranging from 8-h.p. to 36-h.p., are 
listed, end they are suitable for general work or for 
direct coupling to electric generators. 


Steam Turbines.—Recent developments in the design 
and construction of large steam turbines, covering the 
usual range of pressure, temperature and vacuum, 
size of unit, and running speed, form the subject of g 
special chapter in the catalogue of high-pressure steam 
turbines recently issued by the Metropolitan Vickers 
Electrical Company, Limited, Trafford-park, Manchester, 
The catalogue also contains a full description of the 
parts of a typical turbine and a list of turbines of various 
types supplied or on order for driving electric generators, 
air compressors, blowers and pumps. 


Electric Cables—A very comprehensive catalogue of 
cables and flexible cords for electrical purposes is to 
hand from the General Electric Company, Limited, 
Kingsway, London, W.C, 2. Illustrations of the various 
classes are followed by tables to assist in the selection of 
suitable sizes the conversion of measures, and the estima. 
tion of costs. After these are sections dealing with 
association-grade cables, aerial cables, non-association 
class cables, and flexible cords for general and specific 
purposes. Standard prices are stated subject to idis. 
counts, of which a separate list is issued from time to 
time. 


Portable Engines.—A series of portable and semi- 
— engines is described in a catalogue received 
rom Messrs. Marshall, Sons and Co., Limited, Gains- 
borough. There are ‘seven standard sizes with single 
cylinders, three with two simple cylinders, and three 
of the compound type, all working with a boiler 
ressure of 150 Ib. per square inch and developing 
rom 7 brake horse-power to 52 brake horse-power at 
economical loads. The particulars given of a test of 
a single-cylinder engine show that 30-73 brake horse- 
power was developed with a consumption of 2-33 Ib. 
of coal and 20-17 Ib. of water per brake horse-power- 
hour. The quality of the coal used was such that it 
would be equal to 2-04 lb. of best Welsh. 


Tools.—Messrs. Alfred: Herbert, Limited, Coventry, 
have sent us a copy of a revised edition of their catalogue 
of “Small Tools”—a term now generally used to 
include accessory parts of machines, general supplies, 
small hand-operated machines and hand tools, in addi- 
tion to the cutting tools for machines. This cata- 
logue extends to 500 quarto pages, fully illustrated, 
and includes tables of particulars of various sizes where 
necessary; prices are mentioned in nearly all cases. 
It is very difficult to classify the contents, but we may 
mention that the articles dealt with inglude milling 
cutters and reamers, face-plates, vices, dividing heads and 
other attachments for milling and other machines, 
chucks and tool holders for lathes and many special 
changeable parts for capstan and other semi-automatic 
lathes and machines, twist drills, screwing dies and taps 
for machine and hand use, grinding wheels, gauges and 
measuring tools, and tools for blacksmiths, fitters, 
pipe fitters, wood workers, &c. In all cases a consider- 
able range of firms is presented, and the catalogue also 
states whether the article is of Messrs. Herbert's own 
manufacture or not. 

Mechanical-Handling Plant.—A catalogue of 150 pp., 
quarto, well printed, bound and illustrated, and dealing 
with the various types of lifting and conveying machinery 
now known collectively as mechanical-handling plant, 
has been received from the Mitchell Conveyor and Trans- 

rter Company, Limited, 50, Holborn-viaduct, London, 

.C. The catalogue is divided into ten sections dealing 
with locomotive-coaling plants, power-station equip- 
ments, belt conveyors, skip Roiata, wagon tippers, telphers, 
transporters, aerial ropeways, crushing and grinding 
plant, floating cranes and floating coaling plant. In all 
cases, the machinery is described and illustrated in work- 
ing position, and some useful information is offered as to 
the best methods to adopt under various conditions. 
Some interesting particulars are given of the locomotive 
coaling plant, the largest of its kind in operation in this 
country, installed by this firm at Nine Elms, London. 
In many cases, grinding, crushing, screening and other 
machinery must 3 incorporated in the handling scheme, 
and the selection of this class of plant illustrated is sult- 
able for heavy and continuous service. The catalogue 
is of a specialist character, in that it is devoted to the 
particular problems of the handling of materials, but it 
serves to show the great variety of mechanical appli- 
ances involved in the solution of those problems. 





Tue Rartways or Inp1a.—We are informed that Sir 
Seymour B. Tritton, K.B.E., M.Inst.C.E., of the firm 
of Messrs. Rendel, Palmer & Tritton, civil and con- 
sulting engineers, Westminster, is going to make an 
extensive tour of India, Burma and Assam during the 
forthcoming cold season. We understand that his visit 
is made at the request of the Chief Commissioner of 
Railways in India, and the object is, in the first instance, 
to confer with the Chief Commissioner and the Railway 
Board in India on questions relating to the standardisa- 
tion of locomotives and rolling-stock, and several other 
important matters in cc tion with the working of the 
railways in India. He is also visiting the other rail- 
ways and port authorities in India for which his firm 
act as consultants, to inspect their workshops and rolling- 
stock, and to consult with them on various projects 1D 
hand or under consideration. Sir Seymour will 








accompanied by his son, Mr. Julian 8S. Tritton. 
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LARGE ALTERNATORS.* 
By A. B. Frexp, M.A., B.Se.- 


From the point of view of our present outlook for 
the near future, the generation of electrical power on 
a large scale will be alternating-current generators 
driven by water or vapour turbines. In either case 
relatively large units will be the order of the day. For 
our own home production of power in the British 
Isles we are chiefly interested in coal-burning stations. 
But our outlook is much wider than this; for, small 
though our island is, it is the manufacturing centre of 
an Empire, and thus the unit consisting of a generator 
coupled to a water turbine for medium and for high 
hydraulic heads becomes an important item of our 
factory products, filling orders from the Dominions, 
the Colonies, India, and from foreign countries ; our 
Canadian interests too, cause us to follow with the 
keenest appreciation the details of those ponderous 
monsters of the Niagara development which, because 
of their size and weight, are more appropriately brought 
into being somewhat not too far removed from their 
ultimate home. 

The present position may conveniently be considered 
in reference to the three features: (a) Reliability ; 
(b) Operating Cost; and (c) Operating Convenience. 
Each of these in reality involves a complex group 
and to some extent merges into the other two. In 
the present communication it has only been possible 
to deal with a few items under these heads. 

(a) In the matter of the first feature, it may be said 
at once that a considerable degree of reliability has 
been attained already if we consider the question 
broadly ; that is to say, the frequency of actual inter- 
ruption of service due to generator failures is not 
great; this is partly due to elaborate protective 
gear, and to skilful supervision by which a machine 
is taken out of service and overhauled before it 
breaks down. But there is yet room for improved 
inherent reliability. 

(b) Under the second heading we mav first consider 
the efficiency item; we realise the very low overall 
thermal efficiency that holds, but since the modern 
large turbo-generator returns in the desired electrical 
form some 96 per cent. of the energy supplied to it 
mechanically, there is hardly room for an electrical 
contribution to any spectacular improvement here, 
unless it be in the direction of an adaptation to some 
new special requirements of the prime mover by which 
an enhanced efficiency of that part of the set can be 
secured. However, on a small scale there is certainly 
something vet to be achieved in the reduction of stray 
load-loss, windage and ventilation loss, and probably 
core loss ; these are touched upon later. 

(c) Operating convenience is a matter to which some 
weight should be given as a distinct item, although it 
will no doubt be argued by many that all these three 
features (a), (>) and (c) should be comprised under 
“Operating Cost ” if that term were really interpreted 
widely enough; it is convenient however to give it 
a somewhat more restricted meaning. 

The question often thrusts itself upon one, whether 
the turbo-generator would bear any great resemblance 
to its present day representative if the general problem 
in its more recent shape had presented itself bluntly 
for solution, instead of slowly coming forward in 
a succession of stages in relation to a machine 
evolved from small engine-type or water-wheel-driven 
units. 

Considering the many features which aresdistinctive 
of the large machine of two or four poles, such as :— 
Large air gap, great radial core depth, great axial 
length, great coil span, and so on, it would seem that 
the natural attack, if made ab initio, might not im- 
probably have proceeded along different lines. The 
size of the units desired, running up, let us say, beyond 
50,000 kv.-a., would have suggested terminal voltages 
of the order of 25,000 as being’ convenient from all 
points of view; while a mechanically sound though 
reasonably compact and well cooled system of supports 
and fixing for coils and connections would have been 
& prime requirement that we should set before our- 
selves, with the added proviso that the greatest care 
would be needed to avoid incurring heavy stray load 
losses in connection with these requirements. 

_ We should have foreseen the great space concentra- 
tion of electrical conductors and magnetic material 
that would have been inevitable. Even though 
optimistic, we should have had to accept the pro- 
bability of the total losses to be dealt with running 
up to say, 1,500 kw. per machine. We should then 
have remembered the order of the cooling constants 
applicable to the usual type of air-cooled machinery, 
involving generally considerably under 1 watt per sq. 
in. at the cooling surface. The contemplation of this 
treble combination would surely have forced our 
thoughts in envy to the rate of heat transfer that can 





* Paper, abridged, contributed to Section G of the 
World Power Conference on July 7, 1924, 





take place when steam condenses on a tube, say some 
180 watts per square inch for air-free steam with a 
20 deg. C. temperature difference. We doubtless 
should then have jotted down some such rough com- 
parison as given in Table I :— 

TABLE I. 


Watts per 
square inch, 


Past practice in air-cooled electrical machinery - O-5tol 
(Multiply by two and a half for axial ventilation). 
Rate of heat transfer, steam condensing on a con- 
denser tube with 10 deg. C. temperature differ- 
ence, under ideal conditions pa f 100 


Current practice in surface condensers ; rate of the . 
double transfer of heat, from steam to metal and 
thence to water, with 10 deg. C. mean tempera- 
ture difference between steam and cooling water 30 

Actual rate of heat transfer from tube to water in 


Bonecourt boiler tube ve . 20 to 40 
Ditto, in Nicolson high speed boiler .. + vi 100 
Rate of transfer from smooth metal tube 1 in. dia- 

meter to water flowing at 500 ft. per minute with 

10 deg. C. temperature difference. . fii J 60 


With the problem presenting itself in some such 
manner as here outlined, would it have been surprising 
had we embarked on an exploration of other cooling 
methods than by air circulation? Our inclination to 
do so would have been further stimulated as soon as 
we considered the relative volumes of the different 
cooling media with the consequent cross-sectionai area 
of ducts required ; see, for instance, Table IT. 

In the first: place, we should have appreciated that a 
sufficiently large air gap was possible to allow of a 
mechanically sound partition between the rotor and 
the stator, as, for instance, might be constituted by a 
cylinder of Bakelite Micarta an inch or so thick ; 
influenced then by transformer practice, we might 
have found an oil-immersed stator attractive, while for 
the cooling of the rotor we might, no doubt, have again 
used either oil or water circulation, somewhat along 
the lines of the system that has been practised in a 
few instances by Messrs. Parsons. 

The oil-immersed stator would have appealed to us 
from the point of view of the insulation problem, and 
would have immediately rendered a machine voltage of 
25,000 as simple as, say, the 10,000 volts of the air- 
cooled stator, thus helping out the switchgear problem 
when very large units were in question. It must be 
remembered in this connection also that the amount 
of insulation used on the present high-voltage stator 
windings—for instance, in the slot—is the result of 
empirical determinations of that necessary to meet a 
group of conditions of which the breakdown voltage per 
millimetre thickness under a laboratory test is only 
one, and perhaps a minor one; for an oil-immersed 
stator it is to be anticipated that less insulation thick- 
ness would be required for a given voltage. 

In the detailed application of the oil cooling we 
should have departed at once from the usual trans- 
former practice with its sluggish convective circulation 
and its low rate of heat transfer, represented by one 
or two watts per square inch of cooling-pipe surface ; 
an essential feature of our oil-immersed stator would 
have been the forced circulation of the oil under.a head 
of 1 or 2 ft. per foot-run of duct, rendering available a 
transfer rate of well over 30 watts per square inch for 
a temperature difference of 10 deg. C. In the case of 
a high-voltage transformer it is undesirable continually 
to withdraw the oil and pass it through a mechanical 
pump, but the highest generator voltages likely to prove 
advantageous would be low from the point of view 
of the transformer builder. The possibility of a sudden 
rise of pressure in the oil, due to a stator fault or short 
circuit developing, would have been allowed for and 
means provided for immediate venting in such circum- 
stances to avoid injury to the air-gap partition. 

Had we looked at the problem from a slightly 
different angle, we might well have felt that the claims 
of some form of evaporative cooling were sufficiently 
insistent to warrant researches for an ideal medium. 
Some of the chlorine compounds, such as carbon 
tetrachloride (CC1,), combine very important assets, 
such as fire and arc-extinguishing properties, greatly 
increased electrostatic strength, &c., with certain 
serious drawbacks, such as slightly corrosive action in 
the case of their commercial grades and injury to the 
insulating gums at present used. There are similar 
objections to dichlorethylene and trichlorethylene. 
Some other compounds of suitable boiling points are 
poisonous or inflammable, or are ready to combine 
with water with an acid reaction—and so on. How- 
ever, it would probably not have been too optimistic 
to think that chemical and physical research might 
bring to light either a suitable medium or methods of 
insulation suited to the use of CCl, or C, HCl, Ex- 
pressed very crudely, the problem of withdrawing the 
heat from the copper and iron is a double one: first, 
the thermal conduction to the surface of transfer 
second, the interchange thereat from the surface to 
the cooling medium. 

It would, of course, be useless to push a solution of 
the second step so far that the first one became entirely 
predominant, and this must be borne in mind. How- 
ever, with this reservation, it is instructive to remember, 





first, the large amount of interface surface that we 
have to reconcile ourselves to with air cooling and to 
bear in mind that 10 per cent. of this, or less, would 
amply meet the actual interface conditions of transfer 
with, for instance, oil circulation ; and secondly, to 
note the great aggregate cross-sectional area of duct 
that is required for air conveyance, and the extent 
to which this hampers us by increasing the power 
losses and the weight of the machine. The compara- 
tive figures in Table IT, which should be taken as illus- 
trative rather than as a precise statement, are suffi- 
ciently striking in this latter connection. The volume 
of ducts actually required to carry the oil when this 
medium is used for cooling is seen to amount to less 
than 5 per cent. of that demanded by an air-cooled 
system. 
TaBLeE II.—Comparison of Weights and Volumes of Cool- 
ting Media, and Cross-Sectional Areas of Ducts, for 
Dealing with 100 Kw. Losses. 





3 | 4 





Column No... hn 1 2 
Method of cooling .| By raising the By evapora- 
| temperature of tion. 
| the medium. 
Cooling medium is <a Oil. | Water | CCl, 
Temperature rise of medium..| 25° C. | 10° C, Nil. Nil. 
Weights, lbs. per minute -»| / 580 630 5°5 65 
Cubic feet per minute— | 
Entering b #e | 0-09 0:7 
Leaving fy “a ..| 8,000 11-8 | 1,900 420 
Approximate cross section of | 
ducts, square inch .. -+| 250 10 20 20 








In Table II, it will be noted, a temperature rise of 
only 10 deg. C. has been assumed for the oil, versus 
25 deg. C. for the air, but in spite of this a duct cross 
section of 4 per cent. of that required for air would 
suffice as far as conveyance of the oil is concerned. 
In addition to the lower rise of temperature of the 
medium, a smaller temperature difference can be 
allowed between the duct surface and the medium with 
oil cooling ; in these two ways provision can be made 
for lower actual machine temperatures and for a greater 
thermal conduction drop from the seat of loss to the 
cooling surface. Column 3. is based upon a steam 
temperature of 38 deg. C. corresponding to a 28-in. 
vacuum; the 15,000 ft. per minute steam velocity 
assumed at exit is conservative for a medium of so low 
a density. The air velocity assumed in column | is 
4,500 ft. per minute. Column 4 is based upon a sub- 
atmospheric pressure, viz., about 6 lb. per square inch, 
giving a boiling point of 50 dog. C. for the carbon 
tetrachloride. The vapour at this pressure is denser 
than air, and an exit velocity of 3,000 ft. per minute 
is assumed. The latent heat of CC], is low, about 8-5 
per cent. of that of steam at the same temperature, 
Research seems to be needed upon the effect of the 
magnitude of latent heat on the rate of heat transfer 
when change of state is taking place at an interface ; 
information on this would render a large amount of 
steam data available in other connections. 

The greatly increased heat conveying power of each 
square inch of cross-section of duct when either oil 
cooling or evaporative cooling is resorted to, compared 
with that of an air-carrying duct has certain far-reach- 
ing effects. T’o mention one : hollow stator conductors 
have been used to a small extent in that type of 
machine in which the ventilating air passes straight 
through from end to end. Cool air is thus admitted 
at one end of the conductor and has the advantage of 
playing directly upon the bare copper during its passage. 
In the writer’s opinion, the arrangement is compara- 
tively ineffective for the following reason among others ; 
there is a suitable ratio of cross-section to perimeter of 
duct corresponding to a given air velocity and tempera- 
tures of air and metal; this ratio increases nearly in 
proportion of the length of the duct between entrance 
and exit. Now the size of duct permissible in a hollow 
conductor is very inadequate from this point of view ; 
nor can the length of run be halved, because we are 
unwilling to interrupt the insulation of the slot portion 
of the conductor in the only case where there might 
be much justification for this method, namely, that of a 
large, high voltage winding. The position is entirely 
changed, however, when we reach the heat conveying 
figures referred to for the other media. It is not to be 
inferred that hollow conductors would necessarily be 
advisable; in some cases possibly a better solution 
might be found in a conductor compactly wrapped 
with mica and then closely encased in a thin metallic 
sheath, perhaps of high resistance material such as 
nickel, applied in sections of short length each. The 
sheath might be applied on top of a light conductor 
insulation with the main part of the mica outside it, 
or it might be outside the greater part of the insulation. 
This armour-clad conductor, the insulation of which 
would be debarred from loosening, would be subjected 
to cooling by ducts around it, and room for such duct 
spaces, having all the cross-section requisite for heat 
conveyance, could be found without serious sacrifice 
either electrical or magnetic. 

While dealing with the question of cooling, it may be 
well to consider for a moment one other direction in 
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which perhaps insufficient attention has been given to 
the problem, though here again the matter has by no 
means been entirely overlooked. We refer to the ques- 
tion of using some other gas or vapour than air; or air 
at a pressure other than atmospheric, in a closed self- 
cooler installation. It would be necessary to bear in 
mind any physiological effects of leakage from the 
system, ml the cost of such leakage; we should also 
look for the possibility of obtaining fire extinguishing 
qualities or improved dielectric strength. Apart 
from these, the essential criterion would be the venti- 
lating power required for removing a given number of 
kilowatts, using a given ducting; or conversely the 
extent to which the ducting could be reduced for a 
given ventilating power. 

Now Lanchester, drawing attention to the similarity 
of the molecular mechanism by which frictional 
resistance arises at the interface between a solid and 
a fluid, and that by which heat passes from a surface 
to a cooling medium which scrubs it, inferred that 
there should be a close direct relationship between the 
power called for by the friction, the velocity, the 
specific heat, and the rate of heat removal, the relation- 
ship being largely independent of the physical constants 
of the cooling medium. This really is in conformity 
with Osborne Reynold’s theory published in 1874, as 
we have been reminded by Stanton. We could assign 
relative figures of merit to the different gases that 
might be used for cooling purposes. A somewhat 
more convenient procedure is to assign figures which 
are the inverse of these, and which represent the 
relative amounts of power required for circulating 
the cooling medium with a given ducting and given 
limiting excess temperature of duct surface above 
that of the ingoing gas. Without going into details 
here, it may be said that upon the basis referred to 
above, and expression for this figure of demerit may 
be put into the form :— 


(ka +o) , .qQ 
we of 
where :— 

w = lb. per cub. ft. 

o = specific heat at constant pressure. 

a = ratio of effective cooling surface area to cross 
sectional area for the conveyance of the 
medium. 

k = a constant, independent of the medium. 


It will be pointed out, quite justly, that the actual 
pneumatic power represented by the volume and 
pressure of air circulated is very much greater than 
that involved in the friction at the duct surface ; 
in fact, it is often more than twice this amount. 
However, if it be allowed that this additional power 
is called for by losses that are chiefly of the nature of 
those arising when an air stream turns a sharp corner 
or when it encounters a sudden change of cross section 
of its duct, then with regard to this part of the power 
we may use a criterion figure represented by the expres- 
sion (1) multiplied by o, namely :— 

(ka +o) pi siaghs Kemet 
w2 gS 

If we take, for the purpose of a rough general survey 
of the matter, that the ventilating power is equally 
divided between the two kinds of resistance mentioned, 
we may add expressions (1) and (2) together, and use 
the sum as our criterion figure. Taking a more or 
less typical value for ¢ applicable to existing practice 
with circular ventilation holes, which makes the 
numerator of (1) proportional to (0-3 + ¢)* we find 
values as tabulated below :— 


TaBce III. 














Relative Figures of Demerit. 
Medium. " Average 
For Duct | For Stray # 
Resist- Ventilat- of a fous 
ance. ing Power. Columns 
a 
Air at atmospheric pressure 1 | 1 | 1 
Air at 3 Ibs, per square inch: | — 
above atmospheric ae 0-68 | 0-68 | 0-68 
COg at atmospheric pres- | ' 
sure “a as | O61 | 0-53 | 0-27 
Nitrogen, ditto - 9% 0-98 | 1-02 1 
| 





Such figures would indicate a 30 per cent. reduction 
of ventilating power with air cooling by increasing 
the pressure 3 Ib. per square inch, and a 40 per cent. 
reduction by using CO, at atmospheric pressure.* 
Expressed a little differently, we may say that on the 
basis of these figures the temperature rise of the duct 
surface above ingoing gas temperature would be 12 per 
cent, and 17 per cent. respectively less with these two 
methods of cooling than with air at normal pressure, 
assuming the same ventilating power in all cases. 





* The windage of the rotor, in the medium in question, 


should have found a high figure of demerit for it; 
this would have been deceptive for the following 
reason: ventilating performance would generally be 
improved by increasing the area of duct cooling surface 
beyond that afforded by the simple circular vent hole, 
but the improvement would be of the same order for 
all the gases given in the table; in the case of the 
light gases, hydrogen and helium, however, the improve- 
ment would be at a much more rapid rate, and we ought 
therefore to assume that the ducting for use with these 
gases would be specially designed to suit them, giving 
higher velocities and much larger surfaces per square 
inch of cross sectional area, for instance, by making the 
cross section a flat oval. The position becomes clearer 
by remembering that hydrogen has a specific heat 
about 14 times that of air; in fact, the volumetric 
specific heat is practically the same as those of air 
and its constituent gases, so that for a given tempera- 
ture rise of the gas between entrance and exit it would 
only be necessary to circulate the same number of 
cubic feet of hydrogen as of air, but with this circu- 
lation the hydrogen would be unable to scrub off from 
the duct surface the same watts per square inch as 
the air, except with an increased temperature differ- 
ence ; hence larger surfaces and higher velocities would 
naturally be provided. It seems probable that with 
increased velocity, and with the surface increased to 
four times the air value, hydrogen cooling would 
become more effective than air cooling, but for a 
direct and fair comparison a detailed discussion 
involving a number of features would be necessary. 
It is noteworthy that the Osborne Reynolds-Lanchester 
relation between surface frictional resistance and 
watts per square inch heat removal, referred to above, 
is applicable to liquids as well as gases. 
The power expended in windage and ventilation 
generally exceeds 1 per cent. of the output; the item 
is therefore worth attacking if any probability comes 
in sight of materially reducing it without detrimental 
effects in other directions. Hence this discussion. 
In the case of cooling by liquid circulation the greater 
part of the item would naturally disappear. 
Core loss is one of the two remaining principal items 
of loss ; an appreciable reduction of the core loss would 
follow again upon the use of liquid cooling in conse- 
quence of the greatly diminished duct volumes. 
As regards the third item, reference has already been 
made to the large value of stray load-loss which we 
still countenance. Of this, the amount arising in the 
conductors themselves due to cross-slot flux and main 
flux is now kept down to a reasonable limit by methods 
well established, and represents but a small proportion 
of the total ; part of the remainder occurs in the active 
cylindrica] surface of the rotor, and can be consider- 
able reduced by the use of an adequate system of 
longitudinal and circumferential dampers on the rotor ; 
another relatively large portion is associated with that 
part of the stator winding which is external to the slots, 
and which is the seat of large and far-reaching stray 
magnetic fields causing loss in various parts of the 
structure. One step in the reduction of this last item 
of loss is to be looked for by the use of the grade of 
cast iron known as No-mag, which has been made 
commercially available by Messrs. Ferranti, Ltd., 
recently; it has a high resistance and is practically 
non-magnetic. The loss is accentuated somewhat by 
the use of magnetic steel for the rotor end rings, but 
until we have available a more suitable substitute for 
chrome nickel steel than the manganese bronze or 
the 25 per cent. nickel steel sometimes used in smaller 
machines, the manufacturer is amply justified in using 
the first-named material and accepting the extra loss. 
It is submitted, however, that the broad problem of 
further reducing the stray load-loss is one which still 
deserves close attention. 
While touching on the subject of end rings, the hope 
may be expressed of further help from the metallurgist. 
Manganese bronze rings can be obtained having ex- 
tremely good tensile strength and fair ductility ; such 
rings have been used a good deal for smaller rotors, 
for single phase machines, and as narrow spacer rings 
in conjunction with main rings of chrome nickel steel. 
This material, although termed bronze, contains but 
an insignificant amount of tin while its zinc contents 
amount to some 37 per cent. ; it suffers in consequence 
from some of the diseases to which other brasses are 
prone. The effect of mercury, even in small traces, in 
causing brasses to become rotten and lose strength 
and ductility has long been known. No more than the 
contents of the bulb of a mercury thermometer, coming 
into intimate contact with the surface of one of these 
bronze rings, may easily result in the failure of the ring, 
But the danger from solder has not, it is believed, been 
so well recognised hotherto. An investigation on the 
subject was made by Mr. J. H. S. Dickenson. Caution 
is needed in the use of these rings, even when the joints 
of the rotor winding itself are silver-soldered or brazed. 
A non-magnetic material without these disabilities, and 
having the good features of manganese bronze, would 





should also be considered ui 


Had we included hydrogen in the tabulation we | a stress-strain characteristic similar to that for steel, 


t.e., Showing a high value of true elastic limit, then a 
considerable advance would have been made. 
Reverting to the stator construction and a possible 
reduction of stray load-loss ; the suggestion was thrown 
out some years ago by Professor Miles Walker, of 
rendering practicable for the stator that oldest of al] 
types of winding, the ring winding, by carrying the 
external return conductors inside copper tubes, which 
themselves would be bonded to a squirrel cage ring 
at each end. In the practical application it might 
prove preferable to use open channels instead of the 
tubes, or merely to sandwich each active conductor 
tightly between two of these compensating bars. ‘The 
end-ring, connecting together compensating conductors, 
might take such a form as to serve also as the support- 
ing structure for the radial end connections of the 
stator winding. These end connections linking the 
air-gap conductors with the peripheral ones, might 
well take a semi-elliptical or even a semi-circular form, 
such gradual bends being ideal for insulation. The 
extreme simplicity of such a winding would be very 
attractive, while the problems of insulation, of mech. 
anical bracing, and of cooling the end connections, 
would have gone far towards solving themselves. 
The objections to the arrangement are self-evident 
and may quite possibly prove predominant ; but if it 
should prove capable of effecting an appreciable saving 
of load loss, over and above the additional I?R loss 
incurred in the active and compensating copper, then 
the arrangement would certainly deserve consideration, 
It is not easy to forecast the effect of such a change on 
the stray load-loss, since circumferential currents would 
still be carried at each end of the machine, corresponding 
to the aggregate circumferential ampere conductors of 
the present windings ; but the current paths would be 
simpler, and their iocation more at our disposal, while 
the currents flowing would have the nett values re- 
presenting the resultant of the several independent 
currents which partly counter-balance one another in 
the normal type of winding. 
A change to such a winding would perhaps involve 
some 40 per cent. additional active copper, with, say, 
a further 50 per cent. for the compensating copper 
excluding end rings, thus about doubling the stator 
copper. This sounds serious both from the point of 
view of I?R losses and that of cost, but we must note 
that stray load losses frequently run to five and some- 
times ten times the I?R loss, so that there is a distinct 
possibility there. The question of cost also is partly 
wrapped up in that of losses, of inherent reliability, 
and of simplicity of construction and ease of repairs ; 
the true capitalised value of a gain in any one of these 
features is very great, and would pay for a consider- 
able amount of copper, even in the expensive form 
contemplated. 





Sutp’s Liresoat Wrretess Tests.—Some trials 
were recently carried out during a voyage of the P. and 0. 
liner Maloja of the Marconi wireless equipment for 
ship’s lifeboats, with which the vessel is fitted. 
Preliminary trials in the Mediterranean with the life- 
boat hoisted gave satisfactory results. A further test 
at Melbourne with the lifeboat cruising in Port Philip 
resulted in strong signals being received by the boat 
from the Maloja and neighbouring wireless stations, the 
operator being enabled to obtain bearings of any of the 
latter by means of the directional receiver of the set, 
within one point of the compass. The transmitting 
range of such a set is 50 miles. 


SuLpHur.—Lecturing upon “ Sulphur” at the Insti- 
tution of the Rubber Industry on the 6th inst., Mr. E. 
Anderson, of Edinburgh, said that the many chemical 
and physical peculiarities of sulphur—the most important 
raw material of the rubber industry apart from rubber 
itselfi—were probably connected with its still obscure 
action upon rubber. Sulphur, rhombic under ordinary 
conditions, occurred also in monoclinic crystals and in 
two amorphous modifications. The fused sulphur turned 
dark and viscous at 250 deg. C., but mobile again at 
300 deg. C. The ordinary sulphur molecule consisted 
of eight atoms and dissociated into molecules of two atoms 
at high temperatures. All the modifications were soluble, 
to different extents, in rubber. Vulcanisation had 
been regarded as a purely chemical process and as 
a physical absorption process; it was robably a 
combination of both. The proteins in rubber seemed 
to polymerise and form additive compounds with 
sulphur. The hot sheet rubber leaving the calender 
was transparent, but soon became opaque. Some 
sulphur segregated, first in globules which slowly 
crystallised and grew at the expense of the other sulphur. 
The sulphuring or “ blooming” of vulcanised rubber 
was due to sulphur coming to the surface; the bloom 
started frequently after wiping the rubber with a cloth. 
The bloom was due to combined sulphur; rubber 
containing an excess of free sulphur would be less liable 
to bloom, and ebonite would not bloom. The bloom 
sometimes also brought the dye used up to the surface ; 
Mr. Anderson had not observed that minerals came up 
together with the sulphur, as was suggested during the 
discussion, which touched also on the acidity and various 
other features. Vulcanised rubber would only pier 
acid, Mr. Anderson thought, if it had been prepared with 





be most useful, and if in addition there could be obtained 





flowers of sulphur, not with precipitated sulphur. 
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SELECTED ABSTRAOTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOTS OF 1907 AND 1919 

The number of views given in the Specification Drawings is stated 
a. ee oes where none is mentioned the Specification is not 
illust a 

whee inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 1s. 

The date of the advertisement of the pt of a Comp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the “* Sealed” is appended, 

Anu person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


215,055. A. C. Smith, Shepherd’s Bush. Electric 
Switches. (4 Fige.) January 26, 1923.—An electric switch in 
accordance with this invention comprises a plurality of fixed 
contacts disposed side by side, a contact traversable in relation 
to the row of fixed contacts, and means to traverse the movable 
contact in a step-by-step manner in relation to the fixed contacts 
comprising a rod ea, a compound movement consisting of 
an oscillatory or partial rotary movement and a longitudinal 
and reciprocatory movement, said two movements being im 
to it simultaneously, and said rod and movable contact having 
co-operating parts which are alternately engaged and disengaged 
by the oscillatory movement, and when engaged couple the 
rod and movable contact so that the longitudinal or recipro- 
catory movements of the former are transmitted to the latter. 
1 is a rod mounted so as to be capable of rotary and endwise 
movements. The rod 1 has a series of pod 5 mounted diametric- 
ally on the rod and spaced at equal distances apart. 6 is a 
series of fixed contacts placed side by side and spaced apart the 
same as the pins 5. 8 is a fixed contact. 10 is the movable 
contact, the brushes of which bear on the contacts 6, 8. The 
contact 10 encircles the rod 1. The movable contact 10 is 
formed adjacent the rod 1 with two pairs of slots 13 disposed 
on opposite sides of the rod 1 and spaced the same as the pins 5. 
14 is a second rod suspended from and below the rod 1 and 
raised or lowered as the rod 1 is rotated. The rod 14 has a 
plurality of slots 15, the spacing of which is the same as that 
of the pins 5. The movable contact 10 has a lug or projection 16 
on its lower side which engages a slot in the rod 14. When the 
lug or projection is so engaged, the movable contact 10 is held 
against movement endwise of therod 1. The movable contact 10 
is released from the rod 14 by downward movement of such rod, 
such downward movement being due to its suspension which 
comprises a pair of eccentrics or cams. 17, 17 are a pair of arms 
mounted on the rod 1 and contained within the casing 3. The 
arms 17 ate spaced apart and a ball is contained between and 
seated in recesses formed in the opposed faces of the arms 17. 
The ball is engaged by a pin 19 mounted on a crank 20. The 
crank arm 20 is moun on a shaft that is carried in the 
cover 22 of the casing 3. The shaft carries a circular plate 23 
in driving connection therewith and its upper face is iormed 
with a circular groove that is stopped at one or two places. 


lot, 




















24 is a circular plate or wheel provided with a handle 25. 
The wheel 24 is loosely mounted on a boss on the plate 23, and 
on its underside has lugs or projections that enter the groove in 
the plate 23. Between the stops in the groove of the plate 23 
and the lugs, springs are placed. On rotation of the handwheel 24 
in a clockwise direction by means of the handle 25, the shaft 
carrying the p'ate 23 is rotated in a like direction and imparts 
through the crank arm 20 and arms 17 oscillatory or partial 
Totary, and also longitudinal, movement to the rod 1. & the 
position of parts illustrated, the arms 17 are vertical and the 
pins 5 are in engagement with the slots 13 and occupy the posi- 
tion shown in Figs. 3. At the commencement and during the 
first part of the movement of the crank arm 20, the arms 17 are 
moved to one side of the vertical and the rod 1 is also moved in 
4 rotary sense in a direction to cause the pins 5 to move towards 
the other ends of the slots 13. The bar 14 is also moved out of 
engagement with the lug or projection 14 on the movable contact 
10 which is thereby unlocked and becomes free to be moved 
endwise with therod 1. As the rotation of the shaft carrying the 
plate 23 continues, the r motion of the rod 1 is continued in 
ot same direction until the shaft has moved through 90 deg. and 
t is also moved longitudinally to the right. When the shaft 
oayne the plate 23 is rotated through the second angle of 90 
Pri the longitudinal movement of the rod 1 to the right is con- 
an but its movement in a rotary sense is reversed with the 
Tesult that when the shaft has completed 180 deg. of movement 
4 all the pins 5 haye again arrived at the positions in which 
thre are shown in Fig. 3. During movement of the shaft 
oe the first and second angles of 90 deg., the pins 5 through 
ongitudinal movement of the rod 1 act on and move the 
ens 10 to the right, the movement of the contact 10 being 
a in distance to the pitch of the pins 5 During movement 
i e shaft through the third angle of 90 deg. the pins 5 
the — clear of the slots 13 by the angular movement of 
which 1, which movement is in the same direction as that 
¢t occurs during the second angular movement of 90 deg. 
. 4 shaft, but the rod 1 is moved longitudinally in the 
Y ary direction, i.e., to the left. The pins 5 being clear of 
leg ots 13, the longitudinal movement of the rod 1 has no 
t on the contact 10, which remains stationary. When the 


tudinal movement to the left is continued. At the compietion 
of this fourth angular movement of the shaft the pins 5 and 
other parts occupy positions similar or corresponding to those 
in which they are shown in Figs. 1 to 3. It will thus be seen 
that the movable contact is moved a definite distance for each 
complete rotation of the crank arm. (Seated.) 


LIFTING AND HAULING APPLIANCES. 


216,063. Norton's (Tividale) Limited,, Tividale, Tip- 
ton and H. Aughtie, Tividale, Tipton. Operating Reci- 
procating Conveyors. (4 Figs.) January 2, 1924.—The 
invention relates to motors for operating reciprocatory con- 
veyors, and has for its object to control the valve so as to allow 
an infinitely variable stroke between limits. According to the 
invention, the piston rod 11 which is tubular is arranged to 
reciprocate on a hollow axially-rotatable guide — 15. Upon 
the inside walls of the piston rod 11 is formed a helical groove 12 
which is open to the outside of said piston rod at 13, 14, or said 
helical groove may be an open slot throughout its length from 
the inside to the outside of the same. The guide spindle 15 
towards its outward end is provided with an opening 16 which 
is adapted to register with the helical groove or slot 12. One 
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end of the guide spindle is open to one side of a distributing 
valve 4 controlling the inlet and exhaust of the pressure fluid. 
The piston 10 makes its outward stroke until a part of the helical 
groove or slot 12 in the piston rod 15 is brought into registration 
with the slot 16 in the guide spindle 15, whereupon pressure 
is relieved from the back of the valve 4, which is thus thrown 
over so as to open the exhaust. By partially rotating the guide 
spindle 15. the helical groove or slot 12 is brought into registra- 
tion at a sooner or later period, and so the stroke is varied. The 
return stroke is effected by the gravity of the conveyor when 
the piston by mechanical means relieves the pressure from the 
front side of the valve which is consequently thrown over and 
opens the pressure inlet to the cylinder.—(Sealed.) 


213,949. Stothert and Pitt, Limited, Bath, C. M. Toplis, 
Bath, and W. W. Padfield, Bath. Jib Cranes. (3 Figs.) 
July 6, 1923.—The invention relates to jib cranes. According 
to the invention, a bifurcated jib A, the two branches a of which 
are arranged one on each side of the machinery house E, is 
luffed by means of a link F pivoted to a convenient point on 

















the jib and te a crank G which can rotate through 360 deg. 
The crank may be carried on a mast above the jib, the link 
being connected to a point between the jib pivot and the jib 
head, or may, as shown, be mounted on the crane structure at 
any convenient point, the link being connected to the tail of 
the jib. (Sealed.) 


MINING, METALLURGY AND METAL WORKING, 


216,197. Sir W. G. Armstrong, Whitworth and Co., 
Limited, Newcastle-upon-Tyne, R. W. Wilson, New- 
castle-upon-Tyne, and R. F. H. Hedley, South Shields. 
Coal Cutters. (2 Figs.) February 10, 1923.—The invention 
relates to stands for carrying coal cutters or the like, said stands 
being particularly suitable for carrying compressed air-driven 
percussion machines, for instance, such as the Hardy or Siskol 
type. a is a vertical column secured at its base to a serrated 


Fig.1 








base plate b. On the column a is a vertically slidable and non- 
rotatable sleeve c and also rack teeth d engaging a volute 
toothed bevelled pinion e on a spindle f carried in a bearing on 
the sleeve c and which can beturned byahandleg. At the upper 
end of the column a is a screw jack h having a head i which is 
moved vertically by a collar j threaded on the screw jack and 
rotated by a pawl carried by a swinging arm k and engaging with 
ratchet teeth J on the outer surface of the collar. On the sleeve 





shaft is moving through the fourth a: 
ngle of 90 deg. the 
Totary movement of the rod 1 is again reversed, while its longi- 


is a bracket m, on which is a worm shaft n meshing with a worm 


according to the invention, comp! 


wheel segment o fixed to the sleeve c, whereby the bracket m 
can be swung in a horizontal plane. The cutting machine p 
is carried by a short shaft g and secured therein by a conical 
projection r which is secured by a bolt s to a filling ¢ in the short 
shaft g. Mounted on the short shaft q¢ is a vertical worm wheel 
segment u meshing with a worm »v carried by the bracket m, 
so that by rotating the worm »v the cutting machine p can be 
swung in a vertical plane. (Sealed.) 


PRINTING AND ALLIED MACHINERY. 


215,825. H. G. Rogers, South Lambeth. Printing 
Machinery. (1 Fig.) February 14, 1923.—A printing machine, 
rises, in effect, two machines 
which are connected together by transferring and reversing 
cylinders by which sheets that have already been printed on one 
side in the first machine are passed to the second machine and, 
during their transfer, are reversed so that when passing through 
the second machine, they are printed on the other side. The 
sheets of paper issuing from the second machine pass to delivery 
mechanism and, it may be, to slitting, tucking and folding 
mechanism, either or both of which may be of any suitable 
construction. A printing hi in dance with this 
invention, comprises the combination of two stereo-carrying 




















cylinders 3, 103, an impression cylinder 2, 102 mounted in 
relation to each stereo-carrying cylinder, transferring and re- 
versing cylinders 11, 13 disposed between the impression cylinders 
2, 102 and means to move each impression cylinder before or 
at the commencement of each printing operation towards its 
co-operating stereo-carrying cylinder, and on the completion 
of each printing operation away from the co-operating stereo- 
carrying cylinder comprising to eccentrics, of which one 
is mounted on each end of the shift of each impression roller, 
said eccentrics being operated from cams 32, 33 through trip 
mechanism comprising a tappet lever 20 which is raised and 
lowered by the cam and a rod 21 connected at one end with the 
eccentric and detachably engaged with the tappet lever. (Sealed.), 


PUMPS. 


215,098. F.C. Fulcher, London. Straining or Filtering. 
Apparatus. (8 Figs.) February 3, 1923.—According to the. 
invention, a strainer for fluid is characterised by the fact that 
the straining wall is constituted of a plurality of thin discs or- 
— mounted side by side on a carrier and each having a 

ole or holes therethrough, separators disposed between adjacent 
discs or plates to space them apart and form an endless peri- 
pheral slot, the separators being either integral with the discs. 
or plates and formed by pressing up the metal thereof, or sepa- 
rate from the discs or plates and constituted of, for example, _ 
washers, and a scraper blade or scraper blades of a thickness. 
substantially equal to, but not greater than, the thickness of 
the separator or separators and mounted on a carrier and per- 
manently engaging the slot, the discs or plates and the scraper,- 
blade or blades being relatively movable. 1 is a casing within, 
which four strainers arranged in two sets are mounted. Each 
set comprises two strainers disposed end to end or in line, the. 
two sets of strainers being disposed side by side and parallel, 
to one another. The casing has an inlet 2 and an outlet 3, and, 
internally, a wall 4 which separates the inlet from the autlet 
and also serves to direct the entering fluid towards the lower- 


Fig.1. 
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part of the casing, whence it rises and passes between and to . 
the parallel sets of strainers. The casing 1 has an opening in 
each of its end walls opposite each set of strainers, the openings 
in one end wall being closed by covers 8 and in the other end 
wall by covers 9. The covers 8, 9 are removably secured in 
ition and each is provided with a duct extending from its 
nner face to a groove 10 in a peripheral portion by which, when 
the cover is in position, connection is made with the outlet 3. 
12 is a shaft rotatably mounted in the covers 8, 9. The shaft 
12 serves to carry the two strainers constituting a set. Each 
strainer comprises a plurality of discs 17, each having a plurality 
of holes therethrough, namely, a centrally disposed hole of a 
section and size similar to that of the shaft 12, and by which it 
is mounted thereon and coupled thereto so that the rotary 
motion of the shaft 12 is imparted to the discs 17, and two 
circular rows of holes 19, 20, 21 are rods which are passed 
through the holes 20 and constitute carriers for the discs 17. 
The rods 21 also carry washers 22 which separate adjacent discs 
so that a slot is formed therebetween, the width of which is 





dependent on the thickness of the washers 22. As many discs 
17 and washers 22 are placed on the shaft, 12.and rods 21 as . 
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are necessary to produce a strainer of the desired area. 26 are 
rods which extend the | the casing 1 and are mounted 
at their ends in the covers 8,9. The rods 26 constitute carriers 
for the scraper blades 28, each of which is formed of a piece 
of metal having a hole therethrough of a shape to permit it to 
be mounted on, and prevented from movement relatively to, 
the rod 26. There are as many scraper blades 28 on each rod 
26 as there are slots formed by and between:discs 17 and the 
scraper blades are positioned on the rods so that each enters a 
slot formed by and between adjacent discs 17. The scraper 
blades are of such formation that their operative faces or edges 
are oblique or inclined to the peripheries of the discs 17, so 
that when the discs 17 are rotated in relation thereto they will 
act to raise the fluff, dirt or suspended matter contained in the 
fluid being filtered or strained and intercepted by the edges 
of the discs away from the strainer, (Sealed.) 


RAILWAYS AND TRAMWAYS. 


213,943. Cammell Laird and Co., Limited, Sheffield, 
and A. S. Bailey, Sheffield. Brake Gear. (7 Figs.) 
November 7, 1922.—The invention relates to that kind of brake 
gear for lway and tramway vehicles wherein the brake 
blocks, w! , are allowed to move downward under the 
action of gravity and inclined guiding means into the off position. 
Each brake block comprises a renewable shoe a attached to a head 
b, any two of which, at opposite sides of a vehicle, are connected 
by a transverse beam c to which power is transmitted through 
an appropriate system of levers and rods. Each brake head b 
ds provided with Lh tn and lower flanges d, d1 projecting laterally 
beyond and well forward of the head to co-operate with a 
stationary slide or guide ¢ and take the upward or downward 


pressure exerted when the brake is applied. These flanges d, d1, or 
the slide e, may be provided with renewable wearing strips f, f1. 
The flanges and slide are, as shown in Fig. 1, inclined down- 
wardly in a direction away from the wheel g, so that the combined 
blocks and transverse beam can move downward and into the 
off position under the action of gravity, when the braking power 
is removed. ‘The lengths of the flanges and slide are chosen to 
maintain engagement throughout the maximum travel permitted. 
The slide ¢ may, as shown, form part of the knee h for the sole- 
bar¢ and headstock j of a bogie, the whole arrangement being very 
compact and suitable in cases where the space available would 
make the use of suspension links extremely difficult. & indicates 
part of the lower portion of the body of a vehicle. (Sealed.) 


215,029. Cammell, Laird and Comes: Limited, 
Sheffield, and A. S. Bailey, Sheffield. eels and Axles. 
(4 Figs.) November 7, 1922.—The invention relates to wheels 
suitable for use with railway, tramway and like vehicles. The 
invention has reference to improvements in wheels of the kind 

ich a rubber ring is arranged between thc wheel rim and 
tyre. For this purpose, a wheel, according to the invention, 
comprises a wheel centre or body a having a plain rim al with 
an outwardly extending flange a2 at one side thereof, a metal 
yo e having an outwardly extending flange e1 at one side 
thereof, and an annular groove e2 on its inner side, a ring of 
rubber } held under compression between the wheel rim al and 
the grooved under surface of the tyre e so as to form an effective 
elastic cushion for the tyre, and a lateral ring f for holding the 
rubber ring b and the tyre e laterally in position on the wheel 


rim @l1 and for holding the rubber ring 6 in a compressed condi- 
tion. To enable the rubber ring b to be readiiy inserted into the 
internal annular groove e2 in the tyre it may be made in segments. 
The rubber ring may be placel under compression by pressure 
caused to act thereon in a radial wutward direction in the operation 
ofinserting the rubber ring between the wheel rim and tyre so 
that it can at once firmly hold the tyre to the wheel rim and 
form a very effective cushioning device between the two. To 
enable this result to be attained, the internal diameter of the 
rubber ring may initially be of less diameter than the external 
diameter of the wheel rim. The compressed rubber ring is 
held laterally in place on the wheel rim between the outwardly 
extending flange a2 at one side thereof and the retaining ring f 
at the opposite side, bolts or screws extending laterally through 
the flange, rubber ring and retaining ring. (Sealed.) 


215,147. Sir P. Dawson, Westminster, London, and 
F, W. Fawdry, South Kensington. Electric Railways. 
(8 Figs.) March 9, 1923.—The invention relates to devices for 
supporting the catenary and conductor wires on electric railways, 
tramways and the like. According to the invention, a supportin 
device for overhead conductors on electric railways is provid 
wherein clamping members to which catenary wires are connected 
are seated around an insulator sleeve in such a manner that the 
clamping members can expand freely without exerting any tensile 


cylindrical form externally having a central circumferential 
ridge 2 with inclined sides and two or more circumferential 

es 3. The insulator 1 has a central longitudinal cylindrical 
passage 4, the ends of which may be coned outwardly as shown 
at 5. The sleeve thus constituted is carried on a metallic tube 6, 
the relative dimensions of sleeve 1 and tube 6 being such that 
resilient packing material 7 may be inter; between them. 
Further, a secondary insulator may be provided by placing an 
insulating tube 11 between the metallic tube 6 and the porcelain 
insulator 1. The tube 6 is mounted upon a spindle 12, the ends 
ot which are carried in standards 13. A clamp formed in two 


Fig.1. , 
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parts 17, 18 surrounds the central ridge 2, the members of the 
clamp being formed internally with sloping faces adapted to 
engage the inclined sides of the ridge 2, and thus prevent lateral 
movement of the clamp and causing only compressional stresses 
on the ridge 2 when the clamp is tightened on the insulator. 
The ends of the gre ge members 17 and 18 are connected 
together by bolts and nuts disposed above and below the 
insulator, the two upper ends of the clamping members 17 and 18 
engaging between them a shackle 22 having an upwardly 
extending slotted lug 23 over which is passed a saddle 24, to 
which the ends of adjacent spans of catenary wire 25 are 
connected. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


215,643. The Stirling Boiler Company, Limited, 
London, and E. E. Noble, Fulwell, Sunderland. Water- 
tube Boilers. August 22, 1923.—The invention relates to 
water-tube boilers of the vertical or semi-vertical curved or 
straight tube type. There is provided in the rear upper drum 
A a splash plate B covering the cross-over water circulating 
tubes C, such splash plate extending for the greater part of the 
length of the drum A, but being cut away at both ends to un- 
cover at least two cross-over tubes at each extremity. In the 
drum A are mounted two feed boxes D, one at each side of the 
centre, leaving uncovered one, two or even three rows of tubes 
L adjacent to the relative drum end between each box and the 
relative drum end. In the boxes D are the usual feed troughs 
Dl. The boxes D are connected by a balancing pipe. E 


ANNAN 
MINNA 














(215,643) 


denotes an angle mounted on the drum bottom and connecting 
the boxes D and forming a small “ wall ’’ in front of the tubes 
L2 of the foremost row of tubes of the rear bank L into the 
middle portion of the length of the drum. In the mud drum 
G is fitted a baffie H which may be straight, curved or bent 
and which covers entirely two, three or four rows of the tubes 
Il of the front bank I next the combustion space of the boiler. 
The baffle H forms one side of a box closed at the ends but open 
at the bottom. J denotes a narrow baffle plate extending the 
whole exposed length of the mud drum G between the rear- 
most row of front bank tubes on which rest the usual baffle 
tiles and the next row of front benk tubes. The plate J is 
inclined in such manner that a continuation of the plate J would 
meet the lower edge of the baffle H. (Sealed.) 


215,883. A. T. Patterson, New Brighton. Furnace 
Fire-Bars. (3 Figs.) March 5, 1923.—The invention relates 





atress on the insulator sleeve. The insulator 1 is of substantially 


to furnace firebars having a longitudinally-extending channel or 


channels in the lop ce inelauppostt part of the bar, 
top of the firebar a channel (or Is) 1, that extends 


other suitable refractory 3 may be moi 
and baked in situ in the channel. The insert is formed with 
a series of vertical holes or tubular 4 in it, which com- 
municate when the insert is in position in the firebar, with the 
transverse slots or passages 2 by means of metal tubes 5 secured 
in holes that connect the bottom of the channel with the tra: 

verse slots or es 2. Air can thus pass from each side 


passages 2. 
the firebar into the transverse slots or passages 2, and up 
the tubes 5 to the fuel on top of the bar. It will be 
the upper portion of the metal firebar virtually forms 








Fig.4. 
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work adapted to house the fireclay insert or other fuel-support- 
ing bed, and provide air-ways for the passage of air to the fuel 
on the top of the bar. The insert, as also the channel, may be 
of any suitable form in cross-section. For example, the insert 
may be of dovetail form in cross-section and narrowed in width 
upwards, so that the insert is locked or keyed in position. Further, 
the vertical air passages may be made so as to increase in width 
downwards. Instead of using a moulded insert of r 
material as described, the channel or channels in the top of the 
firebar may have an ash filling, as commonly used in channelled 
firebars, the tubes 5 passing up through this ash bed in the 
channel. The bottom of the transverse slots 2 may be a flat or 
horizontal surface, as in Fig. 3, or be made of ridged form as 
shown at 6, in Fig. 4. In this latter construction, the sloping 
surfaces tend to ph tg ash lodging thereon and choking up 
the pest, and will also serve to direct the draught to the tubes. 
(Sealed.) 


216,172. The London Electric Supply Corporation, 
Limited, London, and A. G. Fox, New Cross, London. 
Steam Generators. (6 Figs.) January 18, 1923.—The in- 
vention relates to steam generators of the water tube sectional 
header type. The object of the invention is to provide im- 
proved means whereby the circulation through the lower rows 
of tubes in boilers of the type described having headers divided 
into compartments, and more particularly of existing boilers 
may be increased so that the rate of evaporation of the water 
may be raised without damage to the generators. To this end 
the invention consists in connecting the lower and upper ends 
of the headers by means of external tubes arranged substantially 
parallel to the headers, so as to form independent circulating 
system between the lower rows of tubes and the drums. In 

















° 


(2/6,172.8) 


carrying this invention into effect according to the arrangement 
illustrated a number of tubes 1 is provided which are arranged 
substantially parallel to the header 2, at the rear end of the boiler ; 
the upper ends of these tubes may be connected to the up 
end of the header, and the other end to the lower end of the 
header, the connections being readily made by utilising the cap 
holes 3, which are usually provided in such headers. The 
external tubes 1 only supply water to the rows of tubes 4 enter- 
ing the header at the lower end, for example, the three lower- 
most rows. Above these rows within the header a dividing 
plate or baffle 5 is provided which prevents the water entering 
the header direct, from descending as far as the bottom rows, 
and also prevents the water entering through the external tubes 
A ao} rising to supply tubes situated above the baffle. 
(Sealed. 
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